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PREFACE 


In  presenting  the  Ktementary  Arithmetic  to  his  fellow  Canadian 
Teachers,  the  author  respectfully  solicits  their  attention  o  the  fol- 
lowing brief  explanation  of  its  arrangement  and  design. 

First,  then,  with  regard  to  the  purpose  it  is  designed  to  Berve, 
It  may  bo  remarked  that  the  Elementary  Arithmetic  Is  ojiilnently 
a  practical  treatise  on  numbers.  Every  rule  in  the  boo\  is  ex- 
pressed as  clearly  and  as  concisely  as  possible  ;  is  then  Illustrated 
by  two  or  more  examples  worked  out  and  fully  explained  ;  and  is 
finally  enforced  by  an  exercise  containing  a  sufficient  numl'or  of 
\)roblem8  to  thoroughly  impress  it  upon  the  pupil's  memory.  Phla 
JBtter  object  is  still  more  completely  attained  by  the  mlscellanoooa 
or  review  problems  scattered  through  the  work.  It  will,  however, 
bo  observed,  that,  with  the  exception  of  Notation,  Numeratioa, 
the  Simple  Rules,  and  Decimal  Money,  no  attempt  has  been  made 
to  give  the  pupU  worded  reasons  for  the  processes  employed  ;  that, 
except  BO  far  as  the  several  rules  are  explained  by  the  examplee 
«olved,  the  work  of  illustrating  and  explaining  is  left  to  the  teacher. 
This  plan  has  been  adopted  chiefly  from  two  considerations.  In 
the  first  place,  young  children,  those  for  whom  the  work  is  prl- 
tnarlly  intended,  learn  the  reasons  of  the  rules  far  more  eoaily 
and  expeditiously  from  famUlar  and  repeated  illustrations  by  the 
teacher  on  the  blackboard,  than  they  can  by  studying  printed  dem- 
onstrations ;  and,  in  the  second  place,  had  these  reaBona  and  ex- 
planations been  inserted,  they  would  have  increaaed.the  size  of  tb« 
book  far  beyond  what  was  considered  desirable. 

It  1b  however  believed  that  in  the  greater  number  of  instances 
the  rule  is  so  worded,  and  the  solution  and  accompanying  explana- 
tion of  the  two  or  three  Illustrative  examples  are  so  given,  as  to 
Enable  the  pupil  to  master  and  comprehend  the  rationale  of  tlio 
process  employed.  This  remark  does  not,  of  course,  apply  to  the 
•xtractton  of  the  square  and  cube  roots,  but  It  holds  with  regard 
to  almoit  »vory  other  rule  in  tho  book.    Far  a  full  ehieidation  und 
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discuBslon  of  the  principles  involved  in  arltbmotical  operatlonB, 
the  attention  of  the  more  advanced  student  is  reepeotfully  directed 
to  the  author's  National  Arithmetic. 

With  respect  to  the  arrangement,  a  few  words  will  suffioc.  In 
commencing  the  Elementary  the  pupil  is  assumed  to  have  no 
previous  knowledge  of  arithmetic,  and  accordingly  great  caro 
has  been  expended  in  wording  the  deflnltiouB,  oiqilimationB, 
rules,  &.O.,  as  concisely  as  possible,  and  in  making  preliminary 
problems  of  the  very  easiest  description.  The  author  has  also 
endeavored,  at  those  parts  of  the  subject  at  which  the  pupil  in- 
variably meets  with  more  or  less  trouble  and  difficulty,  to  prepare 
him  for  the  consideration  of  the  rule  and  the  solution  of  problems 
on  the  slate  by  a  series  of  simple  mental  exerciser.  It  is  not  for  a 
moment  presumed  that  these  mental  exercises  contain  all  that  is 
necessary  in  the  way  of  preparation  :  they  are  rather  designed  to 
servo  as  a  sample  of  the  Introductory  drilling  through  which  tho 
class  should  enter  the  rule.  Tho  judicious  teacher  will  continuo 
some  such  exercise  as  a  mental  training  until  he  is  convinced  that 
his  pupils  can  enter  into  tho  solution  of  questions  on  the  slate 
without  any  such  miserable  artifices  as  tho  attempt  to  aid  their 
ability  to  add  or  subtract  by  counting  on  their  fingers  or  on  the 
notches  cut  in  their  slate  frames. 

Tho  teacher  is  earnestly  recommended  to  begin,  at  as  early  a 
period  aa  practicable,  drilling  the  pupils  on  the  Mental  Arlthmotto 
at  the  end  of  tho  book.  lie  will  find  it  tho  most  efficient  of  all 
moans  for  calling  forth  and  cultivating  the  intellectual  faculties  of 
Ills  scholars,  and  at  tho  same  time  tho  most  unfailing  and  suooess- 
ful  mode  of  making  them  thoroughly  comprebond  tho  principles 
of  written  arithmetic.  Although  tho  mental  exercises  alluded  to 
contain  a  largo  number  of  problems,  it  is  taken  for  granted  the 
toachor  will  not  contlno  his  class  to  those,  but  will  ft-om  time  to 
timo  supply  them  with  similar  tiupstions  of  his  own  construction. 

Ttio  problems  throughout  the  book  are  all  cow,  and  no  paiiU' 
have  boon  spared  In  reading  tho  proof-shout*  to  ensure  tho  most 
rigid  accuracy  in  every  part. 

ToaoHTo,  U»7,  vm. 
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ABIT^METIO. 


SECTION  I. 

bEFINITIOKB,  NUMERATION,  SIMPLE  ADDITION, 
SIMPLE  BUBTEACTION,  SIMPLE  MULTIPLICA- 
TION, AND  SIMPLE  DIVISION. 

1.  Arithmetic  ia  the  study  of  numbers. 

2.  Numbcra  are  expressions  or  characters  that  represent 
(Ae  or  more  things  of  the  same  kind.  Thus  one,  two,  three, 
ses-'en,  eleven,  twenty-six,  &c.,  are  numbers. 

3.  Numbers  may  be  expreseed  either  by  words  or  by 
cheracters. 

4.  Notation  is  the  art  of  writing  numbers  by  means  of 
characters. 

5.  Numeration  is  the  art  of  reading  numbers  thus  ex- 
pressed. 

6.  Tiie  characters  used  for  the  expresaon  of  numbers 
are  either  figures  or  letters. 

7.  Arabic  Notation  is  the  expression  of  numbers  by 
figures. 

8.  Roman  Notation  is  the  expression  of  numbers  by 
letters. 
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9.  The  figures  employed  in  writing  numbers  are  as  fol- 
lows:— 

1,  called  one. 

2,  "  ttoo. 
8,  "  three. 
4,  "  four. 
6,  "  five. 

6,  "  six. 

7,  "  seven. 

8,  "  eight. 

9,  "  nitie. 

0,      "     naught,  nothing,  eipher,  or  zero. 

10.  All  numbers  higher  than  nine  are  represented  by 
writing  two  or  more  of  these  figmes  together. 

Thus,  Ten 

Eleven 

Twelve 

Thirteen 

Twenty 

Twenty-one 

Twenty-two 

Thirty 

Thirty-ono 

Forty 

Fifty 

One  Hundred 

One  Humlrcd  and  Ten 

One  Hundred  and  Eleven 

11.  When  a  nui»l)ur  consists  of  sovomi  figures: 

The  first  or  right-hand  figure  is  called  the  units'  figure,  and 
is  said  to  stand  in  the  unit»'  place. 

The  second  figure  from  the  right  hand  is  called  the  ten*' 
figure,  and  is  said  to  stand  in  the  ten»^  place. 

The  third  figure  from  the  right  hand  is  called  the  hun- 
dreds* figure,  and  is  said  to  st4ind  in  the  htmdredt* 
place. 

The  fourth  figure  \n  cnllod  tlio  thousands'  figure,  and  !» 
said  to  stand  in  the  tnounands''  ulace,  &c. 

12.  The  figures  1,  2,  S,  4,  ft.  ft,  7,  8.  and  9,  are  called 
Bignxfieant  Figures,  because   each  of  them  *H!pre(iCUt8  or 


is  written 

10 

It 

11 

«( 

12 

t< 

18 

(1 

20 

ii 

21 

(1 

22 

tt 

80 

ti 

81 

<> 

40 

41 

60 

l{ 

100 

n       " 

110 

oven  " 

111 
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Stands  for  one  or  more  individual  things.  They  are  also 
called  digits,  from  a  Latin  word  meaning  "  finger,"  because 
many  uneducated  persons  are  in  the  habit  of  counting  on 
the  fingers. 

13.  The  character  0  is  itself  of  no  value,  and  is  used 
merely  to  change  the  value  of  the  significant  figures  by 
making  them  occupy  dill'erent  places.  Thus  7  standing 
alone  is  seven,  followed  by  one  cipher  it  is  70  or  seventy, 
by  two  ciphers  it  is  700  or  seven  hundred,  by  three  ciphers 
U  is  7000  or  seven  thousand,  &c. 


EXEROISB  1. 

1.  Write  neatly  on  your  slate  all  the  numbers  from  1  to  100. 

2.  Write  neatly  on  your  slate  all  the  niinibors  from  100  to  200. 

3.  Road  the  following  numbtrs  :  27,  104,  19,  91,  107,  789,  426,  999. 

4.  Read  the  following  numbors  :  16, 13, 12,  61, 31,  21,  409,  717",  800. 
6.  Write  the  following    iiumborB  :  twenty-eight;    five  hundred 

and  seventeen  ;  eleven  ;  sixty-five  ;  two  hundred  and  nine  ; 
forty  ;  nineteen. 

6.  Write  the  following  numbers  :  one  hundred  and  thirty-seven  : 

nine  hundred   and    six:    seventy-oue ;   eight  hundred  ana 
seven  ;  two  hundred  and  fifty. 

7.  Read  the  following  numbers  :  163,  403,  701,  808,  917,  800,  711. 

8.  Write  the  following  numbers :    seventy-nine  ;  eight  hundred 

and  forty ;   seven  hundrid  and  eleven  ;  four  hundred  and 
sixteen  ;  five  hundred  and  five. 
8.  Read  the  following  numbers  :  909,  81, 17,  111,  606,  610, 170,919. 
10.  Write  the  following  numbers  :  fifty-nine;  seventeen;  seventy- 
one  ;  nineteen  ;  nine  hundred  and  forty  j   elxty-oue ;  four 
hundrod  and  twelve. 


14.  To  facilitate  the  reading  of  large  numbers,  they 
are  divided  into  periods  of  three  figures  each,  beginning  at 
the  right-nand  side. 

16.  The  names  of  the  periods  are  as  follows : — 
The  first  or  right-hand  period  4s  that  oi  Units. 
The  second  period  is  that  or'  Thousands. 

The  third        "  "  Millions. 

The  fourth      "  "  Billions. 

The  fifth         "  "  TrUIions. 

And  so  on  according  to  the  following — 
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NUMERATION  TABLE. 


o        c        p9        r:        ••        n        to 

G»     c?     &H     n     a     t^     P 

"        a       S        i  ^ 

I .  I.  ig  ?s  §    i    i    i. 

^s  -^S  .g|  -si  3^  5     -M  .   i| 
ll   cgl   §S   o"!   g|   BS   gs   ^i 

oa.ot-i.o-gaQogSo^      ob      o3      o_^ 

Co:=t.oi5>-o--±;0"i:>-Oci;oa'-ogt;oS»3       . 
-c2  =  a5Sci=c2.Sc2=:c2Sa2'3 


£ 


111  04 


HHHJ;t«HQftlO 
OtWr-OOTllcOClr-l 

16.  To  read  any  number  it  is  necessary  to  rememV^r — 

Ist.  The  names  of  the  periods  in  their  order. 

2d.  That  each  period  consists  of  so  many  hundreds,  iena, 
and  units. 

Example  1. — Read  the  number  7426 Y9, 

Here  we  place  a  comma  between  the  2  and  the  ft  and 
thus  divide  the  number  into  two  periods,  thus  7-12,fi7S),  of 
which  the  Icfl-liand  one  is  that  of  thousands  and  the  other 
that  of  units.  Then,  romliiiK  ciicli  period  eeparntcly,  wt» 
find  tiiat  there  arc  seven  hundred  and  forty-two  tliousnuJ 
and  six  hundred  and  scvoftty-nino  units,  and,  reading  tli» 
whole  toi:(!thor — seven  hundred  and  forty-two  thousand,  si* 
!iundred  luid  scventy-uino. 

ExAMi'LK  2.— Head  the  ninnlwr  ^70498278900. 

Here  dividing  Into  periods,  we  pot  670,4»3,a7H.«(U), 
i.  0.  four  poriodii,  thu  luuuvit  of  whiuh,  bogiuiilug  u*  U>n 
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lowest  or  right-hand  period,  are  units,  thousands,  millions, 
and  billions. 

The  4th  period  is  six  hundred  and  seventy  billions. 
The  8d  period  is  four  hundred  and  ninety-three  mill- 
ions. 
Tte  2d  period  is  two  hundred  and  seventy-eight  thou- 
sand ;  and 
The  Ist  period  is  nine  hundred  units." 
Then,  reading  these  together,  we  find  that  the  number  is 
*— six  hundred  and  seventy  billions,  four  hundred  and  nine- 
ty-three millions,  two  hundred  and  seventy-eight  thousand, 
nine  hundred. 

Example  8.— Read  the  number  67O40O000OO00Y. 
Here  pointing  off  into  periods  wo  get 
6'7,040,0OO,O00,00'7, 
i.  e.  five  periods,  the  names  of  which,  beginning  at  the  low- 
est,  are  units,  thousands,   millions,  bilUons,  and  trillions. 
Then  reading  each  period  separately,  we  have  sixty-seven 
trillions  in  the  highest  period,  forty  billions  in  tlie  next, 
notliing  in  the  next,  nothing  in  the  next,  and  seven  in  the 
loat.    Finally,  reading  these  together,  we  find  that  the  given 
xiumber  is 

Sixty-seven  trillions,  forty  billions,  and  seven. 


Exercise  2. 
Eead  the  following  nutnlaore  : 

1.  7040  ;  8101 ;  8009  ;  4070  ;  8019  ;  6111  •,  96003  ;  8674667. 

2.  91131140;  967004290;  61300400007623. 

3.  1001001001001 ;  670000000069 ;  8100810081008L 

4.  91234013402  ;  91234267109  ;  100000200003004. 
6.  67189456713427  ;  9100009134000671001. 

6.  713456719134S1300041234. 

7.  100001000001000000 ;  20304050607080a 

8.  908007000600005  ;  4003000200001. 

9.  2046008010 ;  11111111111111. 

10.  40007  ;  9000000009  ;  870008700087. 


NOTATION. 
17.  To  write  down  numbers,  we  must  attend  to  the  fol- 
lowing— 
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RULE. 


Begin  at  the  left-hand  side  and  write  doum  each  period 
in  its  proper  order,  as  though  it  were  a  period  of  units. 

Place  a  cipher  in  each  vacant  place  that  occurs  in  anv 
period ;  and  if  any  period  be  wholly  vacant,  jUt  it  loith 
ciphers. 

Example  1. — Write  down  as  one  number  sixty-seven 
millions  four  thousand  and  eighty-nine. 

Here  the  left-hand  period  is  6*7  millions,  the  next  period 
to  the  right  is  4  thousand,  and  the  last  or  right-hand  period 
ifl  89  units.  Then  writing  these  together  tad  filling  the  va- 
cant places  in  the  thousands'  and  unite'  periods  with  ciphers, 
we  get  for  the  required  number  67,004,089. 

Example  2. — Write  down  as  one  number  seventeen  bill- 
ions four  hundred  and  twenty-six  thousand  and  one. 

Here  we  begin  by  writing  down  17  billions;  this  we 
follow  by  000  in  the  "period  of  millions,  this  by  426  in  the 
period  of  thousands,  and  this  by  001  in  the  period  of  units. 
Placing  these  together  we  get  for  the  required  number 
17,000,426,001. 


^kSRCISE    S. 

WH*P  down  the  following  numbers : 

1.  Threo  thousand  and  fwcntynino  ;  flvo  thousand  and  seven- 
teen ;  six  thouennd  flvo  hundred ;  cl);ht  thousmid  and 
clKlit ;  nine  thoiisnnd  two  hundred  and  seven  ;  four  tliou- 
eand  and  ton  ;  sovon  thousand  and  sixty-one ;  eight  thou- 
sand seven  hundred. 

3.  Elglity-Bcven  thousand  four  hundred  and  eleven  :  ninety-four 
thouHiind  and  six  ;  thirty  thounand  four  hundred  and  ftflcon: 
twenty  four  thounand  and  twenty  four;  seventy  thousand 
■Ix  hundred  ;  thirty  thousand  luid  one. 

6.  Flvo  hundred  and  sixty-sevon  tbontand ;  two  hundred  and  four 
thouBiuid  and  sixty  throe. 

i.  Bcveii  hundred  and  sixty-two  thousand  seven  hundred  and 
nine. 

f.    Hlx  )iundred  and  four  thousand  and  ninety. 

r  .'-(evo'N'4'n  nillltons  and  olghty-ono  ;  forty  inlUlons  two  thousand 
iirjd  six. 

3  »)!»•  hundred  and  forty  millions  six  hundred  and  two  theutand 
and  sfvon  ;  twenty  millions  and  eleven. 


ROiifAN  NOTATION. 


Is 


8.  Eight  hundred  and  seven  mlllionB  twenty  thousand  one  hun- 

dred and  ten  ;  seven  hundred  millions  and  twenty  thousand. 

9.  Five  billions  five  millions  five  thousand  and  five ;  twenty  bill- 

ions and  one. 

10.  Sixty  trillions  sixty  millions  and  sixty. 

11.  Seventeen  trillions  seven  millions  and  seventy. 

12.  Eight  billions  seventy  millions  four  hundred  tbOQBaiid  tw» 

Eundrod  and  seventy-six. 


ROMAN   NOTATION. 

18.  The  eeven  letters  used  in  Roman  Notation,  with 
their  values,  are  as  follows : 

I One. 

V Five. 

X Ten. 

L Fi/ti/. 

C One  Hundred. 

D Five  Hundred. 

M One  Tluniaand. 

19.  All  other  numbers  are  expressed  by  repeating  or 
combining  these  letters,  as  in  the  following 


TABLE. 


I 

n 

in 

IV 

V 

VI 

VII.,, 
VIII. 

IX 

X 

XI 

XII.., 

xni.. 

XIV.. 
XX..., 
XXX. 

XL... 
L 


10 
11 
12 
18 
U 
20 
80 
40 
50 


LX 

LXX.... 
LXXX 

XC 

C 

CC 

CCC... 

CD 

D 

DC 

DCC... 


60 

70 

80 

90 

100 

200 

800 

400 

500 

600 

700 

DCCC 800 

CM 900 

M 1000 

MM ...2000 

MMM 3000 

MMMD 8500 

MDOCCLX 1860 


Ig  ROMAN  NOTATION. 

20,  From  this  table  we  leam  that — 
1st.  As  often  tts  a  letter  is  repeated  its  valu(?  is  re, 
peated,  but  no  letter  can  be  repeated  more  than 
thrice. 
2d.  When  a  letter  of  a  lower  value  is  written  before 
one  of  a  higher,  its  value  is  to  be  subtracted ; 
but  the  only  letters  that  may  be  thus  written 
before  others  are  I,  X,  and  C. 
8d.  When  a  letter  of  a  lower  value  is  written  after  ono 

of  a  higher,  their  values  are  to  be  added. 
4th.  A  bar  or  a  dash  written  over  a  letter  or  combina- 
tion multiplies  its  value  by  1000.    Thus  X  =  10, 
X"=  10000,  C  =  lOO.'O  =  100000,  CCXV=  215, 
CCXV  =  215000,  &c. 

6th.  The  characters  for  5,  50,  and  600  never  stand  bo- 
fore  others  of  a  higher  value,  and  never  suffer 
repetition. 

6th.  A  character  can  never  stand  before  any  other  than 
one  of  the  two  next  higher  in  value.  Thus  I 
can  stand  before  V  or  X,  but  before  no  other 
letters ;  X  can  stand  before  L  or  C.  C  can 
stand  before  D  or  M ;  and  so  on,  according  to 
the  following  scheme : 


EXAMINATION  QUESTIONS.  17 

EXEUCISE    4. 

Express  the  following  numbers  in  Arabic  Notation,  also  read 
Idem  in  coiniuon  huiguage  : 
i.  IX,  XVII,  XXXIII,  XLI V,  XCIX,  CDLXXVIII,  CCCXXX, 

XLVII,  LXXIV. 
?.  DCCLXXVII,  CCXCVI,  DCCCXLIII,  CMX,  MI,  MCD. 
8.  CII,  DXI,  MDXXXIX,  MMMXXX,  MMDCCC i. VIII,  CCCL 
4.  CCCXXXIII.X,  XC,  VM,  VCMLXXVII,  XXVMMXXVIl, 

Xf>CDXLIV. 
6.  MDCCCXCIX,  MMCCXXII,  MVDV,  MXDCIV.  • 

VMMMDCCCLXXXVIII. 


ExproBs  the  following  common  numberB  in  Roman  Niuuerala: 
0.  202,  47,  91,  80,  20,  77,  101,  10,  111,  600. 

7.  437,  908,  899,  7C3,  497,  829,  827,  999,  888. 

8.  2233,  3232,  3333,  4321,  1234,  5678,  8766. 

9.  9099,25671,  891347,  912342,  16713. 

iO.  191919,  29134,  23476,  912S45, 1678942,  3456713. 


ftECAPITULATION  AND  EXAMINATION  QUESTIONS. 

1.  Question.  Wliat  is  Arithmetic? 

Answer.  Aritlimetic  is  tlio  study  of  numbers. 

2.  Q.  Wliat  are  nuiiibcrs  ? 

A.  Numliers  are  exprefsions  or  characters  that  represent  ono 
ur  more  thingrt  of  the  samo  kind. 

3.  Q.  What  is  unity  or  the  unit  of  a  number  ? 

A.  Unity  or  the  unit  of  a  number  is  ono  of  the  equal  things 
that  the  number  expresses. 

4.  Q.  In  the  number  19  horses  what  is  tho  unit? 
A.  One  horse. 

5.  Q.  "What  is  the  unit  In  tb<»  number  20  shillings? 
A.  One  shilling. 

0.   Q.  What  is  the  unit  in  10  days  ?  19  cows  ?  107  beans  !  3  far- 
things? 198  lbs.  ?  6071  4;i  bushels?  293?  709  pens? 

7.  Q.  How  many  modes  are  there  of  writing  numbers,  and  what 

are  they  ? 
A.  There  are  two  methods  of  expressing  numbers,  Ist,  by 
words,  and  2d,  by  characters. 

8.  Q.  AVIiatis  Notation? 

A.  Notation  is  the  expression  of  numbers  by  characters. 
9."   Q.  What  is  Numeration  ? 

A.  Numeration  is  the  reading  of  numbers  expressed  by  char- 
at'tcrs. 
10.  Q.  What  dift'orent  characters  are  used  for  tho  expression  of 
numbers  ? 
A.  Numbers  are  exprossed  either  by  letters  or  by  figures. 


J  8  EXAMINATION  QUESTIONS. 

11.  Q.  What  is  Roman  Notation? 

A.  Uonian  Notation  is  the  art  of  rxprcssing  numbers  by  cer- 
tain  letters  of  the  alphabet. 

12.  Q.  What  are  the  Hcveii  numeral  letters  employed  In  Roman 

Notation,  and  what  are  tholr  valiies  ? 
it.  I  =  1,  V=  6,  X  =  10,  L  =  50,  O  =  100,  D  =  500,  and  M  = 
1000. 

13.  Q.  How  many  times  may  each  of  those  letters,  except  V,  L, 

and  D,  be  repeated  ;  and  .when  thus  repealed,  what  do 
they  mean  ? 

A.  No  letter  can  be  repented  more  than  three  times;  and  when 
a  letter  is  thus  repeated,  its  value  is  repeated. 
14.*Q.  When  a  letter  of  a  lower  valno  is  written  i^ore  one  of  a 
higher,  what  does  the  notation  imply  ? 

A.  When  a  letter  of  a  lower  value  is  written  before  one  of  a 
higher,  its  value  is  to  bo  subtracted  from  that  of  the 
higher. 
10.  Q.  When  a  letter  of  a  lower  v.ilue  is  written  after  one  of  a 
higher,  what  dons  the  notation  imply  ? 

A.  When  a  letter  or  repetition  of  letters  of  a  lower  value 
comes  after  a  l(!ln»-  of  a  higher  value,  the  notation  im- 
plies that  tlieir  vahR'*>  are  to  bo  added. 
ICi.  Q.  What  effect  has  a  bar  or  a  dash  over  a  letter  or  combination 
of  letters  ? 

A.  A  bar  or  a  dash  written  over  a  letter  or  combination  of  let- 
ters, increases  the  value  a  thousimd  fold. 

17.  Q.  What  letters  are  never  written  before  others? 

A.  V,  L,  D,  are  never  written  before  letters  of  a  higher  value. 

18.  Q.  What  letter  is  never  written  with  a  bar  over  it,  and  why  ? 
A.  I  ;  because  we  have  already  an  exprossiou  for  1000,  viz.  M. 

10.  Q.  What  arc  the  tlguroB  used  In  Arabic  Notation  f 

A.  The  rt(nii<*«  employed  in  Arabic  ur  Common  Notation  are 
1,2,3,4,5,0,7,8,9,0. 

20.  Q.  What  are  the  liguioa  1.  2.  3,  4,  5,  6,  7,  8,  0  called,  and 

wliy  * 
4.  The  figures  1,  2,  3,  4,  6,  0,  7,  8,  0  are  called  aipmjiciint 
lluuroH,  because  oooh  of  thorn  ropresonts  one  or  moro  in- 
dividual things. 

21.  Q.  By  vrhnl  other  name  arc  they  also  known,  and  why? 

A.  They  are  also  called  <liKit»,  iroin  a  I.iitin  word  nuaiilni?  "» 
finger,"  iK'causo  many  persons  liahltually  count  ou  the 
fingers. 

22.  Q.  What  Is  llio  characforO  called,  and  whv? 

A  The  ctirirarti  r  0  Ik  pnllcci  naught,  nollilng.clphor,  Of  Jtoro, 
1„  111  Itself,  and  Is  merely  used  to 

y\  /ilace. 

33.  Q.  Wha-  I'  :»'liw:lt? 

A    A  <i  !,  second,  third,  fourUi, 

I'll  .s  it  In  llie  lust  iIImU  to 

VIm  >  I  but  one,  liutt  but  two, 

lu«l  but  thru',  luul  I'Ut  iMiii,  l^iiit  but  five,  Ac. 
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24    Q.  What  iiamoB  arc  given  to  tho  different  orders  or  places 
beginning  at  tlie  ritftit-hand  »ide? 
A.  Units,  tens,  huiidrcdh,  thon8;indi»,  tens  of  thousands,  hun- 
dredrt  of  thousands,  millioue,  tens  of  millions,  hundreds 
of  millions,  blUioiiB,  &c. 

(b    Q.  In  what  ratio  do  numbers  increase  In  value  as  we  pro- 
ceed from  right  to  left? 
A.  In  a  tenfold  ratio,  i.  e.  ten  units  make  one  of  tho  order  of 
tons  ;  ten  tens,  one  of  tho  order  of  hundreds  ;  ten  hun- 
dreds, one.of  the  order  of  thousands,  &c. 

26.  Q.  How  does  writing  ciphers  after  a  number  affeot  its  value? 
A.  Each    cipher  multiplies  the  number  by   10.      Thus  9  = 

nine,  90  =  ninety,  900  =  nine  hundred,  9000  =  9  thou- 
sand, &c. 

27.  Q.  What  is  a  period  of  numbers? 

A.  A  period  of  numbers  is  a  set  or  sequence  of  three  digits 
or  ciphers. 

28.  Q.  Wliy  are  periods  used  ? 

A.  Periods  are  used  to  facilitate  the  reading  of  numbers. 

29.  Q.  What  are  the  names  of  the  periods  beginning  with  tho 

right-hand  or  lowe«t? 
4.  Units,  thousands,  millions,  billions,  trillions,  &c. 

30.  Q.  What  is  tlie  rule  for  reading  any  large  number? 

A.  Ist.  Begin  at  the  right-hand  side  and  poini  off  into  periods 
of  three  figures  each. 
2d.  Tlicn,  commencing  at   tho  left-hand  side,  read  each 
period    in   succession,   uiilees  it  bo  wholly  filled    with 
ciphers,  in  which  case  pats  it  by  altogether. 
SI,   Q.  What  is  tho  rule  for  writing  numbers? 

<1.  Begin  at  the  left  hand  and  fill  each  period  in  succession 
with  tho  digits  or  ciphers  that  belong  to  it. 


SIMPLE  ADDITION. 

21.  Addition  teaches  us  how  to  find  the  sum  of  two  or 
oiore  numbers. 

MENTAL    EXERCISES. 

1.  Count  aloud  up  to  one  hundred. 

2.  How  many  do  1  and  I  make?  2  and  1?  3  and  1?  4  and  1?  5  and 

1 !  6  and  1  ?  &c. 

3.  IIow  many  do  2  and  2  make?  4  and  2?  6  and  2?  8  and  2?  10 

and  2  ?  <fec. 

4.  IIow  many  do  1  and  3  make?  4  and  3?  7  and  3?  10  and  3? 

5.  IIow  many  do  1  and  4  make  ?  5  and  4  ?  9  and  4?  13  and  4? 

&c. 
0   How  many  do  1  and  5  make?  6  and  5?  11  aud&?  10  and  5t 
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7.  now  many  do  1  niid  0  make?  T  and  0?  13  and  C?  19  and  0?  &o. 

8.  How  many  do  1  and  7  make  ?  8  and  7  i  15  and  7  ?  &c. 
0.  IIow  many  do  1  and  8  make  ?  9  and  8?  17  and  8?  &.C. 

10.  ♦IIow  many  do  land  9  make?   10  and  9  »   19  and  9?  &.O. 

11.  IIow  many  aro  $7  and  ?8  and  $5  and  §9  and  $21 

12.  How  many  are  6  apples  and  2  apples  and  3  appleB  and  6  opples 

and  7  apples  and  9  apples? 

13.  now  many  are  6  pegs  and  8  pe?8  and  7  pegs  and  4  pegs  and  3 

pegs  and  2  pegs  and  9  pegs  and  5  pegs  and  1  peg  ? 

14.  16  and  9arehowmany  ?  26and9  ?  37  and  9?  42  and  9?  71  and  9? 

15.  How  many  are  15  and  8?  23  and  81  36  and  8?  39  and  8?  17 

and  8  ? 

16.  How  many  are  6  and  7  ?  21  and  7    32  and  7  ?  43  .and  7  f  54  and  7  ? 

17.  How  many  aro  5  and  6?  7  and  9?  18  and  4?  23  and  8?  37  and;5? 

18.  IIow  many  are  11  and  9?  13  and  8  J  15  and  7t  17  and  6 »  18 

and  5  ? 

19.  How  many  are  9  and  5?  13  and  7?  27  and  9?  82  and  7t  93 

and  9f 

20.  How  many  are  7  and  2?  9  and  8?  17  and  0?  23  and  9?  32  and 

7?   9and9? 

21.  Jane  paid  7  cents  for  apples,  16  conta  for  cakos,  9  centa  for 

nuts,  and  8  cents  for  candy  ;  how  much  did  sUo  pay  for  tho 
whole  ? 

22.  William  gave  23  cents  for  a  ball,  9  cents  for  a  top,  B  ecnU  for 

a  conl,  8  cents  for  a  bat,  and  9  cents  for  pencils  ;  what  did 
he  pay  for  tho  whole  ? 

23.  A  farmer  receives  $67  for  flour,  $9  for  potatoes,  $7  for  butter, 

f6  for  tnrnips,  $9    for   straw,  *8  for  ohoeso,  and  $9  for 
poultry  ;  how  much  doe.s  ho  get  for  the  whole? 

24.  A  cronlleman  bought  27  books  fn  January,  8  In  February,  0  In 

March,  6  In  April,  9  In  May,  8  In  June,  9  In  July,  7  In  Au- 
KUHt,  8  In  September,  9  In  October,  8  in  November,  and  7  in 
December ;  Iiow  many  did  he  buy  In  all  ? 
26.  Fanny  worked  7  problems  on  Mnnilny,  9  on  Tuesday.  8  on 
Wodiiesday,  9  on  TInirsday,  6  on  Kiidiiy,  and  8  on  Satur- 
day °,  how  many  did  slio  work  In  Ihu  entire  week  1 


22.  Tho  numhcre  to  be  nddod  topjcthcr  are  called  th« 
addendn,  and  tho  rcHult  of  tho  additiou  iu  oallu<l  tlio  Jtti7;t. 


•  Tho  pnptl  ohonM  bo  ooiilliiued  at  this  exereUo  initll  ho  can 
count  by  'I  ■  r  "  ■,  tic,  with  as  inurh  facility  as  ho  onn  by 
I's.     For  I  >  luing  at  anv  number,  say  17.  lie  should  ba 

able  I.,  ron  I.,    Iinii;  tlii'ic,  17,  10,  21,  23,  2ft,  *.o.  ;  or  by 

Ihrert, ;  ttiii«,  i,,  jii,  j.i,  ■li\,  20,  32,  &r.  ;  or  by  tevetn;  thus,  17,  24. 
81,  3H,  -t.^  An.  Ill  fuel,  ho  cnntiot  add  with  m%M  ttud  cumfort  UUtll 
hu  ItuM  Uuwu  wutl  drlUud  lu  itvinu  uuch  uxurcl^o. 
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^3.  The  sign  +,  called  plus,  written  between  two  num- 
T.^>ii,  iadicatos  that  they  are  to  be  added  together.  Thu.s 
2  -t-  6,  read  2  plus  G,  mean::!  that  2  and  6  arc  to  be  added 
together ;  6  -f-  9  +  5  +  7  means  that  6,  9,  5,  and  7  are  to 
bo  added  together. 

24.  The  sign  =,  called  the  Bign  of  equality,  written 
between  two  ((uantities  or  expressions,  indicates  that  they 
are  equal  to  one  another.  Thus  6  +  7  +  9  =  22,  read  6 
plus  h  plus  9  eijuals  22,  means  that  the  sum  of  6,  7,  and 
9  is  equal  to  22. 


RULE  FOR  SIMPLE  ADDITION. 

25.  Write  the  addends  under  one  another  so  that  units 
cnmc  binder  units,  tens  under  tens,  hundreds  under  hun- 
dreds, dc. 

Add  up  each  column  separately,  beginning  at  the  right- 
hand  side.  If  the  sum  of  the  digits  in  am/  column  does 
not  exceed  9,  set  it  down  under  that  column  ;  but  if  the  sum 
of  the  digits  in  any  column  does  exceed  9,  set  down  only  t/ie 
right-hand  Jig  ure  of  the  stim  under  thai  column,  and  carry 
t/te  other  or  others  to  the  next. 

Proof. — First  Method. — Begin  at  the  top  and  add  the 
columns  downwards.  TIic  sum  should  be  the  same  as  tltat 
obtained  before. 

Second  Method. — Cut  off  the  top  addend ;  add  the  others 
together,  and  to  their  sum  add  the  top  addend.  21ie  entire 
sum  thus  obtained  should  be  the  same  as  that  found  by  tfte 
rule. 

Example  1.— Add  together  4278,  1610,  and  3001. 

opERATiox.  Here  we  set  down  the  numbers  according 
4278  to  the  rule,  and,  n-lding  up  cacu  coiumn,  we 
IfilO  find  *he  sum  in  each  case  does  not  exceed  9, 
3001      and  accordingly  set  it  down  under  its  ai)pro[)ri- 

ate  column. 

8889 
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Exercise  5. 

(1) 

(2) 

(3) 

(4) 

(5) 

(ft) 

123 

1231 

1111 

1000 

11000 

906040 

201 

8412 

2222 

213 

1200 

90840 

222 

1111 

3100 

4010 

600 

180<' 

333 

3031 

3103 

1201 

2(3104 

S 

7.  now  many  are  713  +  80  +  3  ? 

8.  now  many  oro  13100  +  2210  +  1001  +  421  +  100021 

9.  How  many  ai-e  1020  +  304  +  1111  +  3212? 

10.  How  many  are  222  +  1111  +  3333  +  1212  +  00000? 

11.  How  many  arc  60004  +  8000  +  741  +  21000? 

12.  Add  toc;ethor  twenty-three,  four  hundred  and  Bixtccn,  an* 

three  thousand  and  sixty. 


Example  2.  —Find  the  sum  of  478,  693,  and  492. 
OPEUATiON.       Here  we  set  down  the  numbers  according  to 
478       the  rule,  and,  addin;;^  up  the  first  column,  we 
693       find  its  8vnn  to  be  13,  of  which  we  set  down  the 
492       3  under  the  first  cohnnn  and  carry  the  1   to  tho 

Kcuond.     The  sum  of  tho  second  column,  with 

1663  tlie  one  carried,  is  26,  of  which  we  set  down  tho 
right-h:ind  /if^ure,  6,  under  the  column  nddod,  and  carry  tho 
2  to  the  iie.xt.  The  third  column,  added,  nniounta  to  16, 
which  wo  net  down  in  full. 

Example  8.— Add  together  ?J49,  7132,  614,  9137, 
1234,  »iid  79813. 

opiUATioN.         Here  the  first  column  amounts  to  29,  of 

7149       which  we  set  down  tho  right-hand  figure   9, 

7132       and  carry  the  2  to  the  second  colunni,     Tim 

()1'I        sum  of  the  second  column,  with  the  2  carried, 

9137       is  17,  of  which  wo  set  down"  tin-  7  mul  carry 

1284        tlie   1  to  the  third  column.     The  sum  of  tho 

79818       thirf'  column,  with  the   1    carried,  is  20,  of 

^— ^—       which  we  S(  t  down  thr-  right-lnind  figure,  0, 

iOB()79       and  carry  tho  2  to  tli(«  fourtn  column.     Tho 

Bum  of  tho  fourth  column,  with  the  2  curried,  is  3n,  ol"  which 

we  wt  down  B  or  rifht-lmml   (it'M'"''  (Hk'  carry  tlic  .".  to  tlio 

fifth  column.     The  sum  of  the  fifth  or  last  column,  with  tho 

S  cunicd,  ui  It),  which  wc  .sot  »k>wi\  .'n  foil. .    . 


'SIMl'Ll':   APinTlON. 
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Exercise 

0. 

(1) 

12345 

(2) 

2233 

(8) 

718045 

(*) 

91600 

67134 

4507 

191371 

7149 

91317 

8912 

234710 

86004 

10134 

8456 

918130 

1913( 

(5) 

71401 

(6) 
11111 

(7) 

78912 

(8) 
13450 

9147 

2222 

8456 

7 

90001 

333 

78 

987 

876 

44444 

9 

29 

4713 

5555 

98765 

98613 

(9) 

80470 

(10) 
123460 

(11) 
34567 

(12) 
723 

9007 

789123 

8000 

(57+ 

980147 

456789 

69 

1074 

91007 

123450 

470000 

19006 

86 

789123 

109687 

1910 

4071 

456789 

48001 

986986 

937 

987654 

290 

97«79 

(13) 
987054 

(14) 
8000700 

(15) 
8147137 

(16) 

987054 

32109 

600090 

913714 

137807 

8705 

1129000 

9100070 

149107 

432 

47896 

8000000 

891371 

10 

8104900 

667755 

919198 

9 

23427 

44382 

171296 

BY 

9807 

8855778 

147807 

664 

999999 

986754 

182371 

8210 

88888 

71347 

929292 

98765 

710 

981075 

292929 

432109 

9134701 

19198 

777777 

;:    Vina  tno  •«ni  oiV2l7  J- 1>16'»9  -»•  2j  +•  1987  -^  ISiX^  -  ''-''dd 
3C131  T  MW  ■«■  7Cfrtd  +  S  +  967. 
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19.  How   .mny  are  6  +  27  +  98  +  47  +  679  +  496  +  9999  ? 

20.  How    many    are    12  +  21  +  679  +  076  +  769  +  9198  +  4C17  «. 

9S60? 

21.  Ailil  together  four  hundred  and  sixty,  bovch  thousand  anO 

nineteen,  four  thouennd  eight  hundred  and  fifty,  nine  thou- 
sand and  twenty-Bix,  seven  thousand  nine  huudied  and 
ninety-nino,  one  thousand  four  hundred,  six  thousand  and 
iwentj-one,  ttve  tlipusand  and  eighty-seven,  and  four  thou- 
sand hve  hundred  and  sixty-seven. 

22.  Add  together  tweuty-Boven  thousand  and  sixteen,  eight  thou- 

sand and  seven,  Hi.xty  thousand  four  liundred  and  twenty, 
tivo,  eiglity-four  thouannd  six  hundred  and  oloveu,  nineteen 
thousand  and  nineteen,  fifty-flvo  tlionsand  seven  hundred, 
and  ninety  thousand  seven  hundred  and  four. 

23.  Add  tojfether  sixty-seven  thousand  and  nine,  forty-nine  thou- 

sand six  hundred  and  eighty-six,  five  hundred  and  twenty- 
flve  thousand  and  sixteen,  tlireo  tljousand  and  eleven,  eiglity- 
flvo  tliousand  seven  hundred  and  twenty-seven,  and  sixtceq 
tliousand  and  seven. 

24.  Add  toother  two  hundred  and  eovon  thousand  six  hundred 

and  nine,  eleven  niillions  and  sixteen,  five  millions  four  hun. 
dred  thousand  seven  hundred  and  twenty,  sixty-sii  miUiona 
two  hundred  and  twenty-nine  thousand  ttiid  eiglity-seveii, 
nine  hundred  and  eighty-seven  millions  six  hundred  and 
eeventcon,  and  five  thousand  seyen  hundred  and  thirty-flvo. 

26.  .\n  apple  woman  sold  forty-seren  apples  on  Monday,  eighty- 

nine  on  Tuesday,  two  hundred  ana  seventeen  on  Wednes- 
day, one  hundred  and  four  on  Thursday,  one  hundred  and 
twenty  on  Friday,  and  two  hundred  and  eighty-seven  on 
Saturday  :  liow  luiiny  did  she  sell  during  the  week  ? 

20.  A  farmer  sent  Ave  loads  of  oato  to  market.  The  first  load 
contained  63  husliela,  the  seeciid  68  bushols,  the  third  70 
hushols,  tht>  fourth  07  hushels,  and  the  fifth  63  bushels. 
lIow  many  bushels  were  there  in  the  five  loads? 

27.  The  imports  of  the  six   i)rlnclpal   ports  of  Canada  for  18.15 

wore  as  fullowH  :  MDntrml,  ^fl3,V>tll56  ;  Toronto,  $(M20'.'24  ; 
<iuelx;e,  $4ft60370 ;  Ilamllton,  $3Mf)608  :  Kingston.  $840;!92  •, 
and  I'orl  Stanley,  $6242(14.  What  was  the  total  valuo  of  tlio 
till  ports  at  thoM)  aix  places  f 

18.  During  1848  there  wen*  exported  from  Canada  2248010  busliela 
of  wheat  ;  In  IS-llt  there  were  exported  3(Uf>a:iO  bushels;  in 
I860,  4.'>47'.''2-t  busheU  ;  In  1H61,  427f>.S0rt  tnisliels;  and  In  1852, 
64IM718  liUhhi'lH.  How  nniny  bunhels  of  wheat  were  ex- 
ported from  Caiuida  during  the  five  years  I'udlng  18C2t 

to.  A  f  irniir  has  four  fielils  nf  turnips;    tile  first  yields  lilin  743 
'  buKhi'ls,  the  necond  1147  liimliels,  the  third  KM)  biisliels,  and 
tliK  finirih  1270  ImihIii'Ih  ■  how  many  buKlieU  "f  liirnlpc  did 
he  olitnin  from  the  four  fii'l<Uy  ' 
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BO.  At  one  of  the  large  boot  and  shoe  factories  In  Montreal,  the 
work  turned  out  during;  a  week  was  as  follows  :  Monday, 

1497  p.iirs  of  sliocB,  Tiiisday,  1509  pairri,  Wedntsday,  1164 
]iairs,  Thursday,  1447  pairs,  Friday,  152a  pairr*,  and  Haturday, 

1498  pairs ;  how  many  pairs  of  Buoes  were  made  iu  this  fac- 
tory during  the  week ! 

Bl.  When  will  a  person  who  was  born  in  the  year  170S  be  84  years 
of  age  '(f 

(32)  (33)  (34)  (35)  (3G) 


12 

087 

27145 

763 

10 

S4 

C13 

01013 

197 

61 

68 

479 

10710 

631 

81 

78 

813 

01871 

076 

47 

91 

271 

40181 

319 

29 

23 

086 

87162 

864 

87 

45 

129 

84507 

208 

46 

67 

333 

8S134 

642 

08 

89 

400 

56789 

186 

63 

98 

010 

123'15 

421 

42 

76 

713 

67S90 

087 

17 

54 

034 

12345 

566 

03 

32 

716 

C7b91 

821 

82 

10 

291 

23456 

123 

54 

08 

810 

7^.012 

456 

70 

76 

099 

34567 

789 

62 

54 

816 

89123 

808 

10 

S2 

654 

45078 

707 

17 

11 

735 

01234 

606 

91 

23 

C13 

56789 

404 

87 

45 

421 

71642 

505 

68 

06 

916 

07531 

600 

22 

77 

818 

24680 

770 

71 

B8 

S97 

00406 

680 

83 

99 

491 

71430 

090 

42 

85 

378 

61311 

169 

71 

79 

613 

44433 

178 

03 

24 

491 

01671 

144 

45 

C8 

351 

82916 

016 

67 

DO 

673 

57137 

723 

16 

81 

910 

01346 

444 

49 

85 

814 

13471 

718 

98 

71 

710 

01399 

099 

80 

S6 

537 

12916 

606 

73 

08 

081 

71307 

437 

34 

N,»i!. — These  long  colnmns  are  designed  to  practise  the  pupil 
jipon  rapidity  in  addinir.  He  is  not  to  spell  them  uji  by  naynig  8 
Mul  6  make  l4, 14  and  1  make  15, 15  and  5  niiiko  20,  &e., but  to  read 
ihem  up  by  simply  touching  eacli  ditcit  with  bin  peiicil  and  iian.-lng 
the  sum  ;  thus,  8..14..  15..20..21..2t>..3a' -411.  Jx.c. 


26  EXAMINATION   QUESTIOi«I8. 

REOAPITULATION  AND  EXAMINATION  QUESTIONS 

1.  Question.  What  Is  Addition? 

Ansuer.  Addition  in  tlie  i)rooeB8  of  finding  the  BUtn  of  two  oi 
more  iiuuibors. 

2.  Q.  What  are  the  numbers  to  bo  added  ciUIt'd  ? 
A.  Tlic  numbers  to  be  added  are  called  addenda. 

3.  Q.  What  in  the  result  of  the  addition  called? 
A.  The  result  of  the  addition  la  called  the  swn. 

i.  Q.  When  two  or  more  iiumbora  are  to  be  added  together,  what 
is  the  lirst  thing  to  bo  done  ? 
A.  Wlien  numbers  are  to  be  added,  wo  first  write  them  under 
QUO  another  bo  that  units  come  under  uults,  tens  under 
tens,  &c. 
j.  Q.  What  is  the  nest  part  of  the  rule  for  addition  ? 

A.  We  next  draw  a  line  under  tho  addends  to  separate  tbcm 
from  the  sum. 
6.   Q.  What  is  the  next  thing  done  ? 

A.  Wo  next  add  up  the  units'  column,  set  down  the  right-hand 
fltrnre  of  the  Hum  \mdor  tho  cnhimn  of  units,  and  carry 
tho  other  flijuro  or  figures  to  tho  tons'  column. 
t.   Q.  What  is  next  done  ? 

A.  \Ve  next  add  up  tho  tens' column,  together  with  what  wo 
carried  from  tlio  units,  write  di)wn  Uio  right-hand  figure 
of  tlie  i:um  under  tlie  eoluninof  tens,  and  carry  tho  other 
figure  or  figures  to  tho  huinlreds'  column. 
I.   Q.  Why  do  wo  set  down  tho  right-hand  figure  under  tho  col- 
umn added,  and  carry  tho  other  figures  to  tho  next  col- 
umn to  tho  loft? 
A.  Ik'cauHe,  when  we  have  added  up  any  oolnmn,  tho  right- 
hand  figure  expresses  units  of  that  order,  and  llio  oihi\ 
figure  or  figures  so  many  tens,  and  ton  of  any  ono  order 
make  one  of  the  next  higher. 
.   Q.  IIow  Ib  tho  Blgn  of  addition  written,  and  what  Is  Its  nnmc? 
A.  Tlio  Hlgn  of  addition  is  written  thus  -^,  and  is  calUid  plun: 
..     Q.  Wliat  Ih  the  sign  =  called,  and  what  do«>B  It  mean  ? 

A.  Tlie  sign  7:=  i-<  oulleil  the  sign  of  eiiuallty,  and  It  means  that 
tlie  i|MantilleH  lietwuoii  which  It  Is  wrilton  are  equal  t« 
one  aiiiithor. 
._    Q.  Explain  what  is  meant  by  tho  following  expression  : 

17  -t-  '200  -^  4(»  ■(■  ;i  =  iflT  -f  0  +  n  +  aa  -f  4o. 

A.  It  means  that  tlio  sum  of  17,  2U0,  40,  and  it,  Is  equal  to  tho 

Bum  of  167, 1),  11,  :i;i,  and  40. 
Q,  How  may  addition  bo  proved  ? 
A.  Wo  may  prove  addition  by  adding  tho  oolumno  over  agttin 

from  tho  top  downward. 

Q.  In  «■'    '    •'    .1,1,1   ...  i,„  proved? 

A.  >V.  >K  t!-c  top  ftd<!ond,  add- 

;i  ■»<  !.h«>l'«nrr  »«;  M.tt:  .>»> 

!•>.. . .1.1. -11.. ........'  r iin  joukiiioo  Hiunnii  ikgreu 

witl.  '.h».  :>>uiiu  •!>  .110  ruio. 
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SIMPIji:  SUBTRACTION. 

26.  Subtraction  i  s  the  process  of  finding  the  difference 

<>wtwcen  two  numberf . 

27.  The  sign  — ,  called  minus,  written  between  two 
ftumbcrs,  indicates  tLat  the  one  following  the  sign  is  to  be 
subtracted  froci  the  one  preceding  it.  Thus  10  —  9,  read 
16  minus  9,  means  that  9  is  to  be  subtracted  from  16. 

28.  The  number  to  be  subtracted  is  called  the  snbtra- 
hend,  and  the  other  number  the  minuend.  What  is  left 
after  the  subtraction,  is  called  the  remainder  or  difference. 


MENTAL  EXERCISES. 

1.  From  100  tako  1,  nnd  how  many  remain?  From  99  take  1,  and 
how  many  remain?  From  08  take  1,  and  how  many  re- 
main f  &c. 

5.  From  100  tako  2,  and  how  many  remain  ?    From  88  tako  2,  and 

how  many  remain  f  From  96  tako  2,  and  how  many  re- 
main f  &c. 

8.  From  100  tako  3,  and  how  many  remain  ?  From  97  tako  3,  and 
how  many  remain  ?  &o. 

4.  From  100  take  4,  and  how  many  remain  ?  From  90  lake  4,  and 
how  many  remain?  &c. 

6.  now  many  are  100  — 5?  95  — 6?  90  — 5?  85  — 5?  &c. 

6.  IIow  many  are  100  —  C  ?  94  —  6  ?  88  —  6  S  &.o. 

7.  How  many  are  100  —  7  ?  93  —  7  ?  &c. 

8.  ITow  many  arc  100  —  8  ?  92  —  8  ?  &c. 
0.  How  many  are  100  —  9  ?  91  —  9  ?  &c. 

10.  How  many  are  87  —  2  —  3  —  4  —  5  —  9  —  8  —  7  —  6  —  4  —  5? 

11.  How  many  are  80  —  0  —  6  —  7  —  1—2  —  4  —  5  —  6  —  7  —  4? 

12.  IIowmanyaro9  +  3  +  4+9  +  7  +  6  —  7  —  4  —  3  —  7  —  9  —  1  —  4? 

13.  How  mnnv  arc  0+1+5  +  2  +  1  +  3  +  7  —  2  —  1  —  8  —  7  +  0  +  8 

—  9  —  4? 

14.  How  many  arc  0  +  7+4  —  9  —  8  +  2  +  0  —  8  +  6  +  7-3  —  2+7 

-9? 

15.  How  many  arc  19  +  6  +  7  —  3 — 4  —  7  +  8  —  6  —  2  +  1  +  0  —  3  — 

4  —  2  +  7  —  8? 

10.  Pannio  has  17  apples  and  Martha  9 ;  how  many  more  apples 
has  Fannie  than  Martha? 

S7.  Emma  worked  7  qnestions  In  arlthmetio  each  day  of  the  week, 
while  Ma','«!C  worked  8  qiK'ttionp  on  Monday,  5  on  Tuesday, 
10  on  W?  inesday.  7  on  Thursday.  3  on  Fridaj-,  and  9  on  Sat- 
nrilay  ;  i  ow  n>any  more  questions  did  Siunui  solve  during 
th.o  we(»   inan  Jaa-jgie  i 


28  SIMPLE    SUBTEACTIOW. 

18.  Thomns  wont  to  markot  witli  27  dollars.    Kc  paid  7  dollars  fot 

poultry,  3  dollars  for  vegctubles,  4  dolhirn'^for  fruit,  and  1 
dollar  for  fish.    How  much  monoy  Imd  lio  left  ? 

19.  George  hnfi  03  cents,  and  lie  gives  9  cents  to  Florence  and  8 

cents  to  Oliurles.     IIow  many  has  he  renminingj 

20.  A  farmer  had  a  flock  of  34  eheop.    lie  lost  7,  f-old  0,  paw  away 

8,  killed  4,  and  kept  the  rcBt.     How  many  did  he  keep? 

21.  Lizzie  has 37  cents.     Slie  cpends  4  cci.ts  for  a  pencil.  7  cents  for 

paper,  3  ceiits  for  ink,  9  cents  for  u  copy-bcok,  and  the  re. 
maindcr  for  a  slate.     How  much  did  she  give  for  the  flato  S 

22.  A  man  has  36.  cords  of  wood  to  f^aw,  and  wishes  to  finish  it  in  6 

weeks.  Jle  saws  3  cords  tlie  first  week,  5  cords  the  second, 
8  cords  the  third,  and  9  cords  the  fourth.  Uow  many  cords 
remain  for  liim  to  eaw  in  the  fifth  week? 


RULE   FOR  SUBTRACTION. 

29.  Write  the  subtrahend  latdcr  the  minuend  so  that 
rniits  come  nnder  itnitx,  tens  under  tens,  d'c. 

Commence  at  the  right-hand  side,  and  subtract  eath  fig- 
ure of  the  subtrahend  from  the  coiTcspotidiug  Ji'gurc  of  the 
minuend,  and  set  doimi  the  rcnnilndir  in  the  same  column. 
If  in  any  case  afgiire  of  the  subtrahmd  is  girater  than  ihe 
corresponding  Jigure  of  the  minuend,  increase  the  latter  by 
10,  and  then  carry  one  to  the  next  figure  of  tlic  subtrahend. 

Proof. — Add  the  dikkkuenck  to  the  svutraukkd,  and 
the  sum  should  apial  the  minuend.     Or, 

Subtract  the  dikkkiiknck  from  the  minuend,  and  the  re- 
mainder should  equal  the  subtrahend. 

Example  1. — Find  the  difierenco  between  1C7047  and 
32717. 

OPERATioM.  llcvc  Setting  down  the  given  num- 

107047  MiniR'iid.         I)orH  nccoiding  to  tlie  rule,  wo  siih- 

;('2717  Subtrahend,     tinot   enili    digit   of  tlio   suhtialiend 

from   tilt'  OIK'  above  it,  and  wt  down 

186230  DilTcrcncc.       the  tenuiiiKU'r  in  the  siiinc  column. 
■  Tlicn  to  prove  oin-  woik,  we  ndd 

ltl7Ji47  Proof.  the  diffcrciice  to  llie  ni|])tni!i<ii(i  ;  and 

Hince  (ho  Miim   thus  obtiiiiicd  in  equul  to  lite  iiiiiiiieiid,  wu 
conclude  the  work  is  correct. 


SIMPLE    SUBTUACT10>". 
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fl) 

G9147934 
18003932 

Exercise 

(2) 
4013598 
1203008 

7. 

(3) 

619115 

19143 

(4) 

6191S90 
6190840 

(5) 
0876543 
543210 

(C) 

129147 

20034 

(7) 
914718 
212200 

(8) 

89S906 
287103 

9.  FYom  eight  hundred  and  seven  millions  nino  hundred  and 
sixty-fivo  thousand  seven  hundred  and'eovonty-eight,  take 
six  hundred  and  three  millions  eipht  hundred  and  sixty-one 
thousand  seven  hundred  and  twenty-tivo. 
jQ.  from  five  millions  seven  hundred  and  four  thousand  nino 
hundred  and  eighty,  Irde  five  millions  three  hundred  and 
four  thousiiiid  six  hundred  and  forty. 


Example  2.— From  723  take  571. 


OPERATION. 
723 

571 
152 

Example 


Hero  ill  the  second  column,  we  cannot 
take  7  from  2,  so  we  increase  the  2  by  10 
and  thuB  make  it  12.  Then  we  say  7  Irora 
12  and  5  remain.  Next  we  add  1  to  the 
5  in  the  subtrahend,  and  say  6  from  7  and 
1  remains. 


-From  71006  take  9867. 
OPERATION.         Here  we  say  7  from  6  we  cannot,  but,  in- 
71006  creasing  the  6  by  10,  we  say  7  from  16  and 

9867  9  remain.     The  7  (i.  c.  6  with  1  added)  from 

0  we  cannot,  but,  increiising  the  0  by  10,  wo 

61139  have  7  from  10  and  3  remain.     Then  9  from 

0  we  cannot,  but  9  from  10  (i.  e.  0  and  10)  and  1  remains. 
10  from  1  we  cannot,  but  10  from  11  and  1  remains. 
Laatly,  1  from  7  and  6  remain. 


Exercise  8. 


(2) 
810427 
13518 

(6) 

19101)42 

191008 


(3) 
10134 
5317 

(7) 
810000 

79807 


(4) 

291S00 
119137 


30  SlilPLii  SULTnAUTION". 

(9)  (10)                         (11)                          (12) 

80000007  8(«3007                9C00O7008  G00-10(K)70 

9149136  3429168                   99S9986  19140007 


13.  Find  tho  difference  between  70460  and  9086. 

14.  Find  tho  difforouco  between  800000  and  98647. 

15.  Find  the  difference  between  407080  and  998. 

16.  /Vom  Bcventy-Bix  millions  and  eiglit  /oAc  eleven  millions  r.ft«» 

hundred  and  Bovenly-cight  tliousand  five  hundred  knd 
twenty-nine. 

17.  fV-OTn  four  millions  Bcvcnty  thousand  and  ninety  fnie  six  lain 

dred  and  eighty  thousand  toven  hundred  and  lour. 

18.  From  twenty-seven  millions  forty-throe  tliousand  and  bIx  taki 

twenty  millions  seven  hundred  thoue:ind  and  eighty. 

19.  A  farmer  who  had  nine  hundred  and  si-vty  bushels  of  potatoes 

Bold    five  hundred  and    pevonty-six  bushels.      How  many 
bushels  had  ho  remaining  ? 
«0.  From  a  library  containing  forty-seven  thonsand  and  ninety 
volumes,  twenty-eight  thousand  seven  hundred  aud  ixinety. 
six  were  sold,     llow  many  volumes  remained? 

21.  Tho  entire  population  of   Rritish   North   America  ia  about 

4200000.  The  population  of  Canada  is  3000000  ;  what  Is  the 
poimlation  of  tho  remaining  provinces  of  British  North 
America  ? 

22.  noiiry  has  276  marbles ;  ho  gives  17  to  Tom,  61  to  "Willie,  63 

to  Kobert,  and  24  to  John  ;  liow  many  has  ho  left? 
pa.  A  merchant  paid  12  dollars  for  figs,  17  dollars  for  raisins,  29 
dollars  for  spice,  164  dollars  for  sugar,  710  dollars  for  tea, 
Ci»0  dollars  for  coino  and  wine.  He  carried  with  him  2700 
dollars;  after  paying  for  all  these  goods  how  much  hud  ko 
left  ? 

2i.  Three  merchnnta  began  business  with  a  capllal  of  iJ1793  ;  tho 
(Irsl  had  |714,  tho  secotid  had  $417,  what  did 'tho  thini 
have  ? 

2&.  A  man  paid  117896  for  a  steamboat  and  afterwards  sold  It  for 
♦14070  ,  how  much  did  he  lose  by  his  bargain  f 

26.  If  you  add  769  to  861  and  then  subtract  708  from  tho  «um, 
what  will  remain? 

£7.  Wlmt  sum  added  to  OHO  will  make  twonty-Boven  milllong  oikI 

HrVi-nlc.li  V 

28.  Tl  ,  of  Toronto  Is  fiOOOO,  Montreal  ROOOO,  TTnmlltnn 

■  4.')U<M»,  I^indoii  IHKK),  Ottawa  KXXm),  and  Kliigs- 
{.;,  1.,.....)  ,  i,ow  much  li'HH  In  the  entire  ]>opul.itlon  of  theso 
«MVen  c'itioH  tlian  tli.it  of  Now  York,  w.'ileii  is  (iOOOOO? 
20.  Whttl  tho  numlHi.-H  fanli  greater  thun  100  log-lho-  make  74;i» 
30.  UfRolvu  the  nnnibet  <>14C  Into  an)  four  aUdmidK  none  of  whlcli 
mI'uII  bo  lesi;  tliu/v  l:x*. 
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31.  The  miimond  Is  74967  and  the  remainder  0943,  what  is  tlio 

subtrahend  ? 

32.  Tlie  Buhtraliend  is  04009  and  the  remainder  7143,  what  is  the 

minuend ! 

33.  What  sum  will  leave  1727  when  917  is  tulcen  from  it? 

34.  Four  loads  of  wheat  together  weiched  91C9  lbs.    The  first 

weii^hed  2007   ll)s.,   the   sceoiul    1903  lbs.,   and    tho    third 
2614  lbs.  :  what  was  the  weight  of  tho  fourth  ? 

35.  Wliat  two  numbers,  neither  of  them  leas  than  740,  will  to- 

gether mako  9137  ? 


(36) 

(37) 

(38) 

(39) 

1789437 

913471 

167142 

987671 

—12371 

—01312 

—9347 

-81432 

—29807 

—91314 

-91671 

-13427 

—14371 

—6713 

—9181 

—90000 

—3198 

—9147 

-70 

—0714 

17?9030 
NoTS.— Add  up  these  numbers  and  subtract  at  tho  same  time. 
Thus  in  question  36  proceed  as  follows  :  8  and  1  make  0  and  7 
make  16  and  1  make  17  ;  17  from  7  wo  can't,  borrow  10,  tlion  17 
from  17  and  0  remains  ;  1  (carried)  and  9  make  10  and  7  make  17 
and  6  make  23  and  7  make  30 ;  30  from  3  wo  can't,  borrow  3  of  tho 
next  orJ.er,  then  30  from  33  and  3  remains ;  3  (carried)  and  1  uiake 
4  aud  ?  make  7  aud  8  make  15  ;  and  so  on. 

(40)  (41)  (42)  (43) 

194302  734713  3427  314267 

—7143  —23142  —67142  —207 

—21713  -01714  98134  —98 

01429  91317  278  417132 

—21347  —23910  —0179  —98067 


205588 


NoTK.— In  these  questions,  bearinjr  in  mind  that  the  numbers 
J)recedvd  liy  the  sign  —  are  to  be  taken  in  a  subtractive  sense, 
lind  those  without  juiy  sign  in  an  additive  sense,  proceed  as  fol- 
lows :  —  7  +  9  =  2  and  —  3  =  —  1  and  —  3  =  —  4  and  +  2  =  -  2 
and  2  from  10  =  8  to  sot  down  ;  next  one  borrowed,  and  therefore 
—  1,  and  —  4  •=  —  5  and  +  2  =  —  3  and  —  1  =  —  4  and  —  4  =  —  8 
and  +  0  =  —  2  and  2  from  10  =  8  to  set  down  ;  next  —  1  (1  bor- 
rowed >  and  —  3  =  —  4  and  +4  =  0  and  —  7  =  —  7  and  —  1  =  —  8 
and  +  8  =  —  5  and  5  from  10  =  5  to  set  down,  &c. 

(44) 

238767432719871671439100864713298-670 
191898109123491816127189161713429181 


(45) 
9120001200134100210001304132171329810 
807911.S406914718913291346129131421980 
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(46) 
12S4507S000012300O4560007S90000043007 
11191891C7462371242«12345678eil264509 


(47) 
8091002(X)0300040000y00000678009720003 
914S6719S671491S134719807140S0014271 

(ii) 
981810OOOO0OOO(X)(3O0O7OOO400981670O710O 
1234507890120071901300-110910007180981 

NoTB.— Questions  44-48  nro  intondcd  to  exercise  the  pupil  in 
rnpifiity  In  subtraction.  Simply  touching  the  diijit  in  the  subtra- 
hend and  that  in  the  minuend,  no  l^honld  nt  once  name  the  figure 
to  beset  down.  Thus,  1.  .9.  .8  ;  8..  17. .  9  ;  2..  6.  .4;  9..17..8; 
8..8..5,&o. 


RECAPITULATION  AND  EXAMINATION  QUESTIONS. 

1.  Question.  What  Is  Subtraction  ? 

Answer.  Subtraction  is  the  procoss  of  finding  the  difference 
between  two  numbers. 

2.  Q.  What  is  the  number  to  bo  subtracted  called  t 

A.  The  number  to  be  subtracted  is  called  the  subtrahend. 

3.  Q.  'What  1b  the  iinnibor  from  which  the  snbtrahend  is  to  bo 

taken  called? 
A.  The  number  from  which  the  subtrahend  is  to  bo  taken  i» 
called  the  mivueiid. 

4.  Q.  What  is  the  number  resulting  from  the  subtraction  called? 
A.  The  nunil)er  resulting'   from  tlio  subtmction   is  calleil  llio 

differenct:  or  rcmaindir. 

6.  Q.  How  is  the  sign  of  subtraction  written,  and  what  is  It 

named  I 
A.  The  sign  of  Bubtractlon  Is  written  thus— ,  and  is  called 

minus. 
0.   Q.  What  is  the  first  part  of  the  mlo  for  subtraction  I 

A.  Wo  arc  first  directed  to  write  the  subtrahend  tindor  the 

minuend  so  that  unit*  come  under  unlto,  tens  under 

teni,  fto. 

7.  Q.  WJiat  is  the  second  part  of  t)u>  rule  for  sublraotlon  ? 

,■1.  After  ilriiwliiK  a  line  below  tlie  snbtrnliend  to  separate  It 
from  the  remalniler,  we  snlitract  the  rl^;llt-hHnd  IlKiiro 
from  that  over  It  and  set  ilown  the  remainder  In  the  sinne 
column  ;  ihen  we  snbtriict  llio  tei\s'  llKur<«  of  tlie  subtra- 
hend from  the  lens'  llguro  of  the  minuend,  next  the  hun- 
dreds ;  and  so  on. 

8.  Q.  Wlien  any  flirure  In  Hie  subtrahend  is  greater  than  fho  flguro 

of  llie  inliiu«<ii<l  directly  over  It,  Imw  do  we  jiroceed  ? 
A,  When  llie  Hutiiralienil  llwiirr  U  Ki-eiiter  llian  llie  onrresiMiiid- 
liiK  tnliiueinl  I1)/iire,  We  liic-i'in>e  the  latl/'r  by  10  and  Ihen 
luld  one  to  tlie  next  aublruhend  liguru  to  the  lofl. 
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d.  Q.  How  may  Bubtraction  be  proved* 

A.  We  may  prove  Bubtiaction  by  adding  together  tlie  remain- 
der iind  llie  subtrahend :  the  BUiii  should  be  equal  to  the 
minuend. 

10.  Q.  How  may  Bubtraction  be  proved  by  Bubtraction  t 

A.  By  subtraoling  tho  refnainder  from  the  luiuueud ;  the  r»- 
Hult  Bhuuld  o^unl  the  Bubtrahend. 


SIMPLE    MULTIPLICATION. 

30.  Multiplitation  is  a  short  process  of  taking  one  mim« 
ber  as  many  times  as  there  are  units  in  another. 

31.  The  number  to  be  multiplied  is  ctilled  the  mulll' 
plicand. 

32.  The  number  by  which  we  multiply  is  called  the 

mullipliiir. 

33.  The  number  resultuig  from  the  multiplication  is 
called  the  jjrixlud. 

34.  The  multiplier  and  the  multiplicand  are  called  the 
factors  of  the  product. 

35.  An  integer  or  integral  number  is  a  whole  number. 
Integers  are  either  prime  or  composite. 

36.  A  prime  number  is  a  number  which  cannot  be  ex- 
actly divided  by  any  integral  number  except  unity  and  itself. 
Thus  1,  2,  3,  5,  7,  11,  13,  17,  19,  23,  &c.,  are  prime  num- 
bers. 

37.  A  composite  number  is  the  product  of  two  or  more 
Integral  numbers,  neither  of  which  is  unity.  Thus  4,  6,  8, 
0,  12,  14,  15,  16,  18,  20,  21,  24,  25,  &c.,  are  composite 
/lumbers. 

38.  The  sign  x ,  called  the  sign  of  multiplication,  writ- 
11  between  two  numbers,  indicates  Miat  they  are  tb  be  mul- 
tiplied together.     Thus  16  x  7,  read  16  multiplied  by  7, 
weans  that  16  is  to  be  midtiplied  by  7. 
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MULTIPLICATION  TABLE. 


times    7  times 


Twice 

S   tiuie.'« 

1  are  2 

1  are  3 

2—4 

2  —    6 

3—6 

3—9 

4—8 

4—12 

5—10 

5—15 

6  —  12 

6—18 

7—14 

7—21 

8  —  IC 

8—24 

9—18 

9  —27 

10  —  20j 

10  —  30 

11—22 

U  —  33 

12"        ■• 

times 

5 

times 

arc  4 

1 

are  5 

—    8 

2 

—  1« 

—  12 

8 

—  ir. 

—  IG 

4 

—  20 

—  2(; 

5 

—  25 

—  24 

6 

—  30 

— •  2>' 

7 

—  85 

—  3"i 

8 

—  40 

—  3f. 

9 

—  45 

—  4(; 

10 

—  50 

—  44  U 

—  55 

;■> 

—  60 

'8    . 

1  mu 

2  — 

3  — 

4  — 

5  — 

6  — 

7  — 
K  — 
0  — 


K8 


1  oi-c  It 

1  uae  10 

2—18 

2—  20 

3—27 

8  —  30 

4—36 

4  —  40 

5—46 

5—  60 

6—  64 

6—  60 

7—68 

7  —  70 

8-73 

8—80 

9—81 

9  —  90 

10—  90 

10—100 

n  —  99 

11   —110 

]••  —Ins 

1'!     -\-Ja) 

1 1    times 
1  are  11 

2—  22 

3—  38 
4—44 

5—  55 

6—  66 

7—  77 
8—88 
9-99 

lO-T-1  !■■ 
11  —1 
i    1  -.'  —  1 


12  times 
lare  12 

2—  24 

3—  30 
4—48 
5  —  60 
6—72 
7—84 
8—  !••; 
9— li's, 


I  1^ 

'J,  II 

.'t.  II 

4.  i; 

f..  I' 

i;  1 


twii-o5»  «w(r->»v  t,vti'.'4»  fwl<(>r.»  tt»»4e0»  At 
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0.  How  many  sire  10  tlmos  2 » 10  timoH  8  ?  10  times  4  ?  &c- 
JO.  How  many  aro  11  tiiueB2?  11  timoH  3?  11  times  4?  &e. 

11.  How  many  arc  12  times  2?  12  timos  3?  V2  limes  4  ?  &c. 

12.  How^any  aro  3  times  7?  7  tiraoB  3»    How  many  7'8  in  21 1 

How  many  3'b  in  21 »  ■' 

<3.  n%"'^y,f„«  "^i^l^^esg?  »  times  8?    How  many  9's  in  72? 

14.  H-{"-y,-  0,^t.me;  n  7  times  6,    How  many  (Pa  in  42? 

15.  How  many  aro  8  times  8  ?    How  many  S's  aro  there  in  C4  ? 

16.  H-XTn!;';.VIs^yrrol/""™'''«^''^'     nowmanyl-^si„,08y 

17.  How  many  are  11  times  11  ?    How  many  liv  in  121  ? 

18.  How  many  are  8  tira.s  6?  6  limes  81    How  mtu.y  8's  in  48? 

How  many  «•«  in  48  ?  •*  '  * 

19.  How  many  aro  » times  9?    How  many  9's  in  81  ? 

Note  -The  teaclier  shonld  eontinne  this  oxc-rciso  until  his  nn 

pilsare  thoroughly  familiar  with  the  nmltiplicati^n  LilX  ^ 

81.  What  .T^ro  "'o  f=>^torsof  4?    (y1,«.  2  x  2.)  What  aro  tlio  factors 

48%    ri^     •«*  "r^  "•;?  >*  2  X  2.)    What  uiv  the  factors  of 

o   ^i"''J  ""  *">  '"■  ^2  X  4,  or  4  X  4  X  3,  or  2  X  2  X  4  X  3 

or  2  X  2  X  2  X  2  X  3,  or  10  i  3,  or  24  X  2.)     .    "■*""<•*• 

22.  Whal^aiT  the  factors  of  18?  of  20?  of  24?  of  32?  of  36?  of  81? 

23.  What  are  the  factors  of  72?  of  84?  of  50?  of  39?  of  108?  of  1-21? 

24.  Whatare  the  fiicforM  ofl.^  ?.,(•. f,  a  ..i-4>/  ..,-.. •^■j    .,-..:,.>    ^i,^. 

of  64?  ""'" 


UliJ,K    FOR   MULTIPLICATION. 
39.  When  the  mtiltiplier  doca  not  exceeil  12. 

/'l„re  the  vmUiplier  muter  tfu  rhiht-hand  fiqitr. 
mulUplMutnd,  ntul  draw  a  hm-izmtal  Unc  bauat'h. 

Ttrpm  at  Uic  right-hand  fiule,  and  nmWpJ 

"udttplwmd^by  the  niulllfilkr,  set  </.,/ 
'/'/»v  of  the  partial  product  nruler  that   • 

^  which  wodueed  it,  and  cam/  l/m  nmainina 
■n-es  to  the  next  partial  product 
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Example.— Multiply  7149Y  by  12. 
OPERATION.  Here  12  times  7  are  84,  and  we 

Multiplicand    71497     set  down  4  and  carry  8  ;  12  times  9 
Multiplier  12     are    108  and  8  carried  ar»  116,  of 

which  we  set  down  the  6  and  carry 

Product  867964     the  11;   12  times  4  are  48  and  11 

carried   make  59,    of  which   we  se( 
down  the  9  and  carry  the  5,  &c. 


Exercise  9. 


71491371 
2 

(5) 
918705421 
6 

W 
1671491345 
10 


(2) 
91818947 
3 

(6) 
879166498 
7 

(10) 
7861401S91 
11 


911: 


(3) 
347M 


719 
4 


(7) 
123&7986 


(11) 
4291498671 
12. 


(4) 
67143917 
5 

(8) 
98710A408 
9 

02) 
78674918 


13.  Wlint  is  tho  product  of  791876  x  3?  x  2?  x  4?  x  12» 

14.  WliatirtUioprmluct  of  818619847  x  7?  x  8?  x  9?  x  lit 

15.  WLttt  iH  tho  proilnct  of  6170  x  3»  x  5?  x  7»  x  0?  x  12? 

16.  Whiitln  the  proiluct  of  69S7169  x  10?  x  71  x  8?  x  6? 
17    Mii;ti)>ly  714719  l.y  12. 

IV    Mihtii.l;,  ]013476  1>y  9. 

111.   lliw  iiiniiy  nro8  Union  76598? 

20.  How  many  arc  oUvcn  timet  four  hundred  niillione  mrrvn  thou 

Hand  and  ninety-Hlx  ?  ^ 

-1.  What  Is  tho  product  of  714  x  7?  >  T  '         12? 


40.  When  the  multi])li('r  ih  a  compo8itc  numbor, 
<»1'  wlume  factors  are  j^reater  than  12: — 


iirLE. 


M' 


rni/  ntit  of 
'  pr(xfuc(  I 
i\  ami  //li 
•■  ;  iiud  no  I 


81MPLB  MULTIPLICATION.  3^ 

JBl^^i-LE.— Multiply  671908  by  5C. 

«?EHATION. 

671<JD8  Here  the  multiplier  is  66,  of  which  the 

8  factors  are  8x7,  and,  according  to  the  rule 

-— — —  we  first  nniltii)ly  the  kivou  number  by  one 

5375264  factor,  and  then  the  result  by  the  other  factor 


S7626848 


t.  Multiply  719867  by  48. 

2.  Multiply  916704  by  St. 

3.  Multiply  714307  by  27. 

4.  Multiply  101714  by  16. 

5.  Multiply  71608  by  81. 

6.  Multiply  81897  by  121. 


ExERClSK    10. 

7.  Multiply  716014  by  144. 

8.  Multii.ly  107149  by  54. 

9.  Multiply  191878  by  42. 

10.  Multiply  891476  by  M. 

11.  Multijily  018078  by  108. 

12.  Multiply  7C5430  by  132.  ^ 

13.  How  niiiny  aio  scvontv-tw,)  /,w/s  nix  hundred  uud  four  thou- 

Banci  flvo  huudroil  lu^l.Bcvonly  iiiiwl 

14.  Uow  many  riro  forty-nine 'cnHA?  ..jj^ht  millions  nine  hundred 

and  si.\ty-i"iKht  thuUHiiiid  four  liundroil  Had  8evonty-rii.\  ? 

15.  "What  will  49  IiorsoH  eodt  at  J147  eaoli  ? 

16.  What  will  03  cows  oost  at  $48  Oiich  ? 

17.  Wliat  will  987  hog«hoad8  of  sufiar  coat  at  $80  a  hogshead  ? 

18.  Suppowo  a  book  to  contain  412  pasoH,  onch  oontainiiiff  42  lines 

u:rr;^\T;ur„rrkr ""  "'"^"■-'  ^'-^^  "»»">■ '"-« «- 

H».  If  *'"}PPl<'Jon.an  hoIIs  121  appIo«  a  day,  how  many  will  sbo 
days?       ^'"'"''  '  o''>iWi"«  tho  Sundays,  contaiuH313 


41.  When  the  mulUplier  exceeds  12,  and  ia  not  a  com- 


I'osito  number: — 

RULE. 


Set  the  imdtipliqr  uvdcr  the  multiplicaml  so  tfiat  units 
come  imtler  units  arid  tens  under  tens,  d'c. 

Multiply  the  mtdtiplicand  hy  each  Jiaurc  of  the  nudtU 
ptter  neparateli/,  and  set  dovm   each    ,m,/;.d  >u:..y^ 
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thus  obtained  so  that  the  frstfig^trc  falls  directly  under 
that  figure  of  the  multiplier  by  which  it  was  obtained. 

III.    Add  the  several  partial  products  together  as  they  stand 
.   The  sum  will  be  the  entire  product  sought. 


PROOF  OF  MULTIPLICATION. 

42.  First  Mbteod.— Mull iply  Ihe  multiplicand  by  one  less 
than  the  multiplier,  and  to  the  product  thus  obtained  add  the  multi. 
plicand.  The  result  should  be  the  same  as  the  product  obtained  by 
Ihe  rule. 

Second  Method.— Cost  the  ffs  out  of  the  multiplicand  and  set 
dincn  the  remainder,  also  out  of  the  multiplier  and  set  down  the  re- 
vmindfrr  ;  mullipty  these  two  reimiindirs  together,  and  cast  the  9'< 
out  of  their  product.  The  remainder  thus  found  should  be  the  same 
as  that  o/jfuincd  by  casting  out  the  ffafrum  the  product  of  the  multi- 
jUicand  by  the  multiplier. 

Thus  to  provo  Examplo  1,  wo  proceed  bb  follows  -. 

7  +  4  +  0  +  6  +  3  =  29,  nnd  29  -»-  9  givof)  a  remnin- 
der,  2,  wliich  wo  write  dowu  to  tho  loft  of  a  cross,  us 
ill  tint  niaridn. 

Ne.xi,  2  +  9  =  11,  and  11  -»-  9  fflvos  ft  romaiudcr,  2, 
which  wo  write  to  the  ri^fht  of  tlio  croiw. 

Next,  2x2  =  4,  aiul  4  -v  9  gives  a  romiduder,  4, 
which  wo  write  above  tho  cross. 

I.jMilly,  2+l  +  7  +  3  +  9f2  +  7  =  31,  and  81  ■<-  9  givo«  a  ro- 
mniiidcr,  4,  wiiich  wo  wrltn  berinitli  tlie  croHS.  Thou,  since  Iho 
mmiher  iiImivo  the  croHS  ugrocs  witli  tbut  below  it,  we  couolude  ihv 
work  lit  oorrout. 

Example  1.— Multiply  74363  by  29. 

oncRATioN.  IltMc  wc  fli-nt  iniilti|ily  tlio  pivon  muHiplr 

74y«8  cmiil  Wy  !»,  nctliiij,'  7,  llio  first  li^^'iirc  of  tiio  par- 

29  tial    product,  dinclly  iindi-r  tlio   il ;    next  w<| 

■  multiply  the  ^ivcii  inultipliaiiid  liy  2,  luul  Hui 

674flfi7  ilown  tlif  pnrtiiil  producl  «» tlmtits  lii-nl  figure, 

14y»26  fl,  fiilla  directly  under  the  2  by  wbich  wc  iiro 

multiplying  ;   litntly,  wo  oild  tiie   two  piulial 

2178»27  produoto  tt>g«thw  'uat  lus  tLoy  »tanil. 


BIMPLB  MULTIPLICATIOK. 

Example  2.— Multiply  1U981  by  28004. 


89 


OPERATION. 

714987 
23004 

2859948 
2144961 
1429974 

16447560948 


Here  we  first  multiply  714987  by  4, 
setting  the  first  figure  of  the  partial 
product  under  the  4  ;  we  next  multiply  by 
8,  setting  the  first  figure  of  the  second 
partial  product  imdcr  the  3,  and  so  on ; 
finally,  we  add  the  partial  products  to- 
gether as  they  stand. 

Note.— Blnco  the  multiplicand  multiplied 
by  0  iri  o<iual  to  0,  wo  paen  by  tho  O'u  in  the 
multiylier. 


(1) 
7191486 
23 


Exercise  11. 


(2) 

314976 
89 


(3) 

819716 
698 


(4) 

7819184 
908 


(5) 
6540910 
8040 


(6) 
7190867 
8016 


(7) 
8491701 
91008 


(8) 
28700046 
90870 


(10) 
123456789 
98007 


(11) 
01845067 
900004 


18.  "Wlkat  ia  tho  product  of  71470x9187! 
14.  What  is  tho  product  of  91476  x  8190? 
16.  What  is  the  product  of  8100070  x  81000  ? 

16.  What  iB  tho  product  of  6858857  x  606007  ? 

17.  MuUipiij  six  milliojm  throo  hundred  and  bovou  tliou^and  nin» 

hundred  and  eighteen  by  twenty  tbou»aiid  Boveu  hundred 
and  ninety. 

18.  MuUiply  jieventy^eight  thousand  four  hundred  and  eighty-Bix 

iy  twouty  times  seven  thouaand  and  nineteen. 

J9.  Mutli/jly  seven  hnndrod  and  forty  times  nine  Imndred  and 
Be\on  by  thirteen  times  two  luindred  and  Beveiilcon. 

20.  If  an  acre  &f  wheat  ,|ield  29  busheU,  how  much  will  149  acrw'' 

produce  ? 

21.  What  will  2XjhorBe««0Bt  at  |106  each? 


4Q  EXAMINATION  QUESTIONS. 

22.  If  1  hh4,  of  BUj^ar  cost  |83,  -what  will  1149  hhds.  coBt  ? 

23.  Montreal  is  360  miloa  distant  from  Toronto  ;  how  many  perchea 

are  there  in  this  distance,  the  mile  coiilalninij;  320  perches  ? 

24.  If  a  cltjr  contains  97  strocts  and  o-.i  an  average  304  houses  on 

ea^h  streat  and  17  persons  in  each  house,  what  will  be  tha 

ei>tire  jjopulation  oi  the  city  ? 
26.  If  ft  library  consists  of  183  shelves,  each  shelf  containinjj  53 

volumes,  and  if  Uxp  average  number  of  psvijcs  of  reading  i« 

307  to  a  volume,  hotv  many  pages  of  reading  does  the  lil>rary 

contain  1 
26.  If  a  township  contains  2!^  schools,  and  each  school  avorapes  47 

pnpils,  how  maliy  children  «re  there  attending  school  in  ih% 

township  ? 

(27) 
987671813407198767988690760 
8 


(28) 
8176149235698719081476345C7 

n 

(29) 
130S79864218679843212345678 
9 

-  -  CW) 

811476193457890986888776064 
12 

*  NoTK.— These  long  lines  are  intended  to  exercise  the  pnnil  in 
rapid  niullipllcatioii.  He  should  be  re((iiired  to  name  the  flauro 
to  Hi't  down  with  as  few  iiileraUMllale  words  as  possible.  'J'lius, 
rii-!.  :<.|  ..(•  ^n  in  '  s  (ImoM  6  an-  48,  set  down  8  and  carry  4:  8  times 
;,  ;i,.  lo  1!  ■!  i  111  I'i.i  44,  H«>t  down  4  and  carry  4,  «Vc.,  he  should  Ivo 
t  iii;;lit  III  KiTnpis  loti'li  each  llgure  witli  his  pencil  and  merely 
iiiiiric  the  digit  in  lb"'  multiplicand,  the  mHllfl>ll'r,  and  the  ttgur« 
to  be  set  down,  lui  followM  :  8... 6... 8,  8... 6... 4,  K,..7...0,  8..  .9 
...8,  &.O. 


RECAPITULATION  AND  EXAMINATION  QUKHTIONi^ 

1.  Qiirttion.  What  Is  multlplhnl  lout 

Aiuwrr.  Mulllpllciillon  l«a  -'i.>rt  method  of  taklngonc  mi. ub.M 
as  niaiiy  llim-s  as  there  are  uiiIIm  In  another. 
2    O    Wlmt  In  the  number  I"  be  i»ii!(iii!led  enlled? 

^        i  ^  "      •   •■  illllll,l,r,u„l 

8.   O  .ailed? 

y|     j  I  (h«  mullii>'l<' 


I 


EXAMINATION  QUESTIONi.  41 

4.  Q-  What  ia  the  reBOIt  of  the  multiplication  called  ! 

A.  The  number  resulting  from  the  multiplication  is  called  the 
product. 

6.  Q.  What  arc  the  factors  of  a  niimber? 

A-  The  factors  of  a  number  are  thoBe  numbers  which,  multi- 
plied together,  produce  it.  Thus  the  multiplier  and 
multiplicand  are  the  factors  of  the  product. 

6.  Q.  What  is  an  integer  or  integral  number? 

A.  An  integer  or  integral  number  is  a  whole  number. 

7.  S.  Of  how  many  kinds  are  integers? 

A.  Integers  are  of  two  kinds,  prime  or  composite. 

8.  Q.  What  is  a  prime  number? 

A.  A  prime  numlier  is  a  number  which  has  no  integral  factor» 
except  itself  and  unity, 

9.  Q.  What  are  all  the  prime  numbers  less  than  1001 

10.  Q-  What  is  a  composite  number? 

A.  A  comjiosito  nimiber  is  the  product  of  two  or  more  integral 
factors  neither  of  which  is  unity. 

il.  Q.  What  are  all  the  composite  numbers  leas  than  100  ? 

12.  Q.  ITow  is  the  sign  of  multiplication  written? 

A.  The  sign  of  multlplicaiion  is  written  thus,  x. 

13.  Give  the  rule  for  multiplication  when  the  multiplier  does  not 

exceed  12.    (Hco  Art.  39.) 

14.  Q.  In  this  and  the  other  i-ules  for  multiplication,  why  do  wo 

begin  multiplying  at  tlm  righl-hM\(\  siilc  ? 
A.  We  begin  at  tlie  right-hand  side  in  mnltijilication  for  the 
same  reason  that  we  begin  at  the  right  hand  side  In  ad- 
dition, i.  e.  in  order  to  take  advantage  of  the  principle 
of  carrying. 

15.  Q.  What  do  yon  understand  by  the  principle  of  carrying? 

A.  When  we  have  obtained  the  product  of  any  two  iligits  ir» 
multiplication,  or  the  sum  of  any  column  in  addition,  wo 
set  down  the  right-hand  tigiire  in  that  column  and  earry 
the  other  figure  or  lijiures  to  the  ne.xt  product  or  next 
column,  and  are  thus  enabled  to  do  by  one  process  what 
would  otherwise  require  several. 

16.  Give  the  rule  for  multiplication  when  the  multiplier  can  bo 

broken  up  into  two  or  more  factors,  neither  of  them 
greater  than  12.    (See  Art.  40.) 

17.  Give  the  rule  for  multiplication  when  the  multiplier  is  not 

composite  and  is  greater  than  12.    (See  Art.  41.) 

18.  Q.  In  this  latter  rule,  why  are  you  directed  to  write  the  right- 

hand  figure  of  each  partial  i>r<Hluct  directly  under  that 
flguro  of  the  nmltiplier  by  which  it  was  obtained  ? 


4J  SIMPLE  DIVISION. 

A.  Wo  aro  tlms  directed  becaiieo  units  multiplied  by  any  order 
will  ptivo  that  order  for  product.  Thus,  the  unitH  of  tho 
multiplicand,  multiplied  by  the  units  of  the  multiplier, 
give  units  for  product,  and  wo  cet  down  the  ripht-Land 
figure  of  this  partial  product  under  tho  units  ;  bo  tho 
units  of  the  multiplicand,  multiplied  by  tho  tens  of  tho 
multiplier,  give  tens  for  the  product,  and  wo  therefore 
commence  tho  partial  product  under  tho  tens  in  tho 
multiplier.  Similai-ly,  tho  units  of  tho  multiplicand, 
multiplied  by  the  hundreds  of  tho  multiplier,  give  hun- 
dreds for  the  product,  &o. 

19.  Q.  IIow  do  you  multiply  by  10, 100, 1000, 10000,  &e.  » 

A.  We  multiply  any  number  by  10, 100,  1000,  &c.,  by  annexing 
on*,  /«ro,  thnt,  &c.,  ciphers  to  the  multiplicand. 

20.  Explain  how  multiplication  may  bo  proved,  and  illustrate  tho 

proof,  by  casting  out  tbo  9'b,  iu  examples  1--12  in  £\er< 
else  11. 


SIMPLE  DIVISION. 

43.  Division  teaches  the  method  of  finding  liow  m;uiy 
times  one  nimiber  is  contained  in  another. 

44.  The  number  to  be  divided  is  colled  the  dividend. 

45.  The  number  by  wluch  wo  divide  is  called  tlio 
dvmar. . 

46.  The  mimber  showing  how  many  times  tho  divisor  is 
contained  iu  tho  dividend  is  culled  the  tjuoHent. 

47.  If  tho  divisor  is  not  contained  in  the  dividend  an 
exact  niiml)er  of  times,  there  is  left  after  the  division  a 
number  culled  a  remainder. 

NoTB.— Tho  remainder  In  of  tlio  name  name  an  the  dividend, 
bvouuiHi  11 1«  a  part  of  It  and  must  always  Im  lens  than  the  divisor. 

48.  Tlie  M'^u  -r,  <'nllt'(l  llio  Hip;ii  of  «liviHion,  written  be- 
tween the  iiunibcrH,  iiidicaloH  tlmt  llie  one  i>r<'e(Miiiij?  the 
sign  is  t<)  Ik)  divided  by  timt  followinp  it.  Thus  It5-r4, 
read  If.  d'uHtUd  by  4,  means  that  Itl  is  to  be  divided  by  -1. 

■       ■  *'       l^^|llm)l«dl^:ltec| 

I  i  ln'lwcoM  Ihenv 

,   ,    .  :  i'y4. 


BIMPLE  DIVISION.  43 

49.  When  the  divisor  doea  not  exceed  12,  the  rulo  ia 
omfed  sfiort  division ;  but  when  tUe  divisor  ia  greater  thuu 
ISi,  it  is  called  long  division. 

MENTAL   EXEECISE8. 
1.  How  many  times  is  2  contained  in  8?  in  10?  In  18?  In  IH  in 

237 
2   How  many  timoB  la  3  contained  in9?inl5Mn27tin33?  in 
17? 

3.  How  many  times  is  4  contained  in  20?  in  28?  in  44?  in  361  in 

19? 

4.  How  many  times  ia  5  contained  in  35  ?  in  10?  in  60  ?  in  25  ?  in 

28? 
6.  How  many  times  is  6  contained  in  18  ?  in  42?  in  64?  in  86  ?  In 
40? 

6.  How  many  times  is  7  contained  in  35  ?  in  7  ?  in  21  ?  in  63  ?  in 

25? 

7.  How  many  times  is  8  contained  in  24?  in  72?  in  96?  In  40?  in 

57? 

8.  How  many  times  is  9  contained  in  81  ?  in  46?  in  18?  in  72?  in 

60? 

9.  How  many  times  is  10  contained  in  10  ?  in  40?  in  100  ?  in  120B 

in  97  ? 

10.  How  many  times  ia  11  contained  in  33  ?  in  77  ?  in  121  ?  in  88  ? 

in  100? 

11.  How  many  times  is  12  contained  in  60  ?  In  132  ?  in  36  ?  in  96  ? 

in  117  ? 

12.  How  many  times  is  7  contained  in  17?  in  3?  in  38?  in  62?  in 

29? 

13.  How  many  times  is  8  contained  in  53  ?  in  7?  In  71?  in  90?  in 

21? 

14.  How  many  times  is  9  contained  in  23  ?  in  100  ?  in  48  ?  in  80  ?  in 

10? 

15.  How  many  times  is  12  contained  in  16  ?  lii  37  ?  in  140  ?  ia  101  ? 

in  92? 
1.6.  Florence  has  47  qnestions  in  division  to  work  in  the  week ; 

how  many  nmst  bIic  do  each  day  ? 
^7.  Goorgo  luvs   5(5  apples  and  ho  wants  to  make  them  last  7 

weeks  ;  how  m;uiy  may  ho  eat  eacJi  week  ?  liow  many  eacli 

day? 

J8.  Charlie  wants  to  read  a  book,  containing  135  pages,  through  in 
11  days ;  liow  many  pagos  must  he  read  each  day  ? 

10.  Emma  has  78  books,  and  wislies  to  divide  tliem  as  nearly  as 

possible  equally" among  7  shelves?  how  many  must  she  put 
on  each  shelf  ? 
id.  A  farmer  has  107  sheep,  and  wishes  to  divide  equally,  or  as 
nearly  so  as  possible,  among  9  flelds ;  how  many  must  b« 
placed  in  each? 


44  BBOBT  DIVISION. 

RULE  FOR  SHORT  DIVISION. 

50.  Set  doion  the  divisor  to  the  left  of  the  dividend. 

Begin  with  the  left-hxind  figure  of  the  dividend  and 
divide  each  figure  in  siiccesuon  by  the  divisor,  setting  ihi 
qnotientfigure  directly  under  tlu;  figure  divided.  If  then 
is  a  remainder  after  dividing  any  figure,  prefix  it  tf  thi 
next  figure  of  the  dividend,  and  divide  the  number  tkm 
formed  as  before.  When  the  divisor  is  not  contained  <mci 
m  any  figure  of  the  diviihnd,  write  a  cipher  under  thai 
figure  and  consider  tluit  figure  as  a  remainder. 

Example  1. — Divide  271406  by  5. 

OPERATION.  Here  wc  Say  5  in  2,  no  times;  but  wnce 

5)271406      it  is  the  left-lumd  figure,  we  do  not  set  down 

the  0  in  the  <iuotient ;  next  2  written  before 

5428 1^  the  7  makes  27,  5'8  in  27,  5  and  2  over;  2 
before  1  makes  21,  6'a  in  21,  4  and  1  over; 
1  before  4  makes  14,  S's  in  14,  2  and  4  over,  &c.  Ai  the 
end  we  have  a  remainder  of  1,  and  since  wc  cannot  ac^nally 
divide  1  by  5,  wc  indicate  tlie  division  by  writing  it  tbUs  h 
(See  Art.  48,  Note.) 

Example  2.— Divide  704653  by  8. 

OPKHATION. 

8)704(>6;{      Hero  we  say  8's  hi  70,  8  and  6  o«or; 

8'8  in  64,  8  ;  H's  in  6,  0  and  6  over ; 

880815  8'fl  in  65,  8  and  1  over;  8'8  in  18, 
1  and  5  over,  and  we  set  down  this 
las»  remainder  by  writing  it  abov*  a 
line  with  the  8  below  it  and  rcaQ  it 
five  eighths. 

EXERCIBX   12. 

(1)  "CJ)  (8)  (4) 

3)714)1087    S)8014fi67    4)014007    6)UI0O4710A 

(6)  (fl)  (7)  (8) 

«)087nM433    7)10014710$    3)01NO714((    •)01471(We 


SHORT  DIVISION.  45 

(6)        (10)        (11)         (12) 
10)222833444  11)3121315161  12)914006677  8)111111111111 


13.  9146291  +  2 

14.  714632  -*  3 

15.  1284610 -»  4 

16.  7000000 -♦•5 

17.  8),(X)406  +  6 

18.  0001629  +  7 


19.  100610067 -»-  8 

20.  99999999  ■*-  10 

21.  88888888  +  12 

22.  123406789-4-  9 

23.  918276043  +  11 

24.  200000000-*-  7 


16.  Divide  two  liuiidrod  rnillioiiB  bovdii  hundred  and  tweiity- 
^i^yi  tliouHund  seven  hundred  and  eleven  fcy  twelve. 

J6.  If  7  horses  cobI  $882,  what  in  the  cost  of  one  horse  ? 

Sff.  If  a  field  of  ll  acres  produces  746  bushels  of  oats,  what  is 
Ihe  yield  per  aero  ? 

28.  If  12  schools  togetlier  contain  1932  »cholars,  how  many  Is 
that  on  an  average  to  cacli  school  I 


61.  To  divide  by  a  composite  number,  none  of  whose 
factors  is  greater  thun  1 2 : — 

RULE. 

Divide  the  given  dividend  by  one  factor  of  tlo  i/nti.. 
divisor,  and  then  divide  tfie  quotient  thus  obtained  by  the 
other  factor. 

1o  obtain  the  correct  remainder,  multiply  the  last  re- 
mainder by  the  first  divisor,  and  to  the  product  add  tiie  first 
remainder. 

ExAMrLE.— Divide  71469  by  35. 

OPEKATioN.  Here  the  factors  of  the  divisor 

6)71469  *''*'  5  and  7.     In  dividing  by  5  we 

7)14293.. 4  =  lgt  rem.  .K^*  f,  'emainder  4,  and  in'divid- 

' ing  the  first  quotient  bv  7  we  get 

2041.  .6  =  2d  rem.  a  remainder,  6.  Then,  to  get  the 
6  X  5  =  30 -1-4  =  34  jrug  remainder,  we  multiply  6,  the 
Ans.  204151.  last  remainder,  by  5,  the  first  divi- 

sor, and  add  4,  the  first  remainder,  to  the  product.  This 
gives  us  84,  which  we  write  above  the  divisor,  as  before  ex- 
lnlauiecL 


46  LONa  DIVIfllON. 


Exercise  18. 


1.  Divide  W4967  by  16. 

2.  Divido  100901  by  27. 

3.  Divide  91S0713  by  81. 

4.  Divide  10151712  by  144. 
6.  Divido  1671932  by  42. 


6.  Divide  22222222  by  108. 

7.  Divide  617149324  by  121. 

8.  Divide  8182S384S6  by  100. 

9.  Divido  C67788991  by  64. 
10.  Divido  78098778998  by  54. 


11.  Divide  nine  hundred  and  Hoventcen  millions  forty-cigbt  tlio»i. 

B.ind  and  bIx  by  one  hundred  and  ten. 

12.  Divide,  wveiity  milliond  four  thouHand  and  nineteen  l>y  sixty. 

tlireo. 

13.  HoiB  many  times  is  fifty-Bix  cmilaineil  in  Beventy-nine  limea 

four  hundred  and  eleven  tliouHand  Hix  hundred  and  niiief 

14.  A  bnnhel  of  wheat  weighs  60  lbs. ;  how  many  bushels  are  thero 

in  71496  lbs.  ? 

15.  How  many  Inirthels  of  rye  aro  tliere  in  918674  lbs.,  ono  bushel, 

of  rye  weiKhinp  56  Ibn.  ? 

16.  How  mniiy  busiiels  of  barley  aro  there  in  291717  lbs.,  on* 

bushel  of  barley  weii{lilng  48  lbs.  ? 

17.  If  48  cows  cosi  $1774,  what  is  the  cost  of  one  cow  ? 

18.  If  21  bushels  of  pease  weigh  120O  lbs.,  what  is  the  weight  a 

bushel  ? 

19.  Divide  71496  y  7  x  17  by  66. 

20.  Divido  $71498  equally  among  4S  persons. 


RULE  FOR  U>NG  DIVISION. 

52.  fiet  dmen  the  divisor  to  the  left  of  the  dividmid,  as 
in  short  division,  iind  t/w  </notirut  to  the  rif/ht,  thu.t  : 
Divisor)   /Hvidciid  ( Quotient. 

Find  how  mail  II  times  the  divisor  is  contnived  in  the  few 
est  Jiijures  of  the  dividend  that  will  contain  it  once  or  more, 
and  III  nee  the  fiifure  thiiJt  fi>iind  in  the  (quotient. 

Afii/ti/,li/  the  diiisar  In/  the  fii/vre  put  in  the  ipiotient, 
write  thr  jirinhiet  nndir  the  fit/iirrs  divided,  and  snhtrnct. 

Til  the  riijht  of  the  veinnindrr  thus  ohiained  hrintj  doirn 
the  vixt  fiipire  of  the  d/ridrnd ;  divide  the  iininher  thus 
funned  as  Infore,  and  prove, d  thus  till  all  Iht  /ii/nres  of  the. 
dividend  have  Itren  hroni/ht  doivn. 

When  there  in  n  reniisinder  at  the  end  of  the  process, 
write  it  over  the  divisor  and  annex  it  to  the  (/iiotievt. 

Vnonr  or  Division. — .Multijilji  the  i/notient  hi/  the  divi- 
sor, and  add  in  the  ranaiadr.  Trie  sum  shmdd  he  ti/ual  t^' 
tht  dividend. 
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Example  1.— Divide  714986  by  613. 


OPERATrON. 

fil3)7H98G(llG0|f| 
613 


Here  the  fewest  figures  that  w81 
contain  613,  the  divisor,  are  three, 
viz.,  711.  613  in  714  will  go  1  time, 
wo  therefore  set  1  in  the  <iuotiont ; 
then  oricc  613  is  613,  which  we  set 
down  under  the  714  and  subtract. 
We  thus  got  a  remainder  of  101,  to 
which  we  bring  down  the  9,  and  thus 
obtain  1019  as  the  new  number  to  l>e 
divided.  Ne.\t,  013  in  1019  will  go 
one  lime  ;  we  therefore  set  down  the 
J  in  the  quotient,  multiply  and  subtract  as  before,  and  thus 
obtain  406  for  remainder,  to  which  we  bring  down  8,  the 
next  figure  of  the  dividend.  This  gives  us  4068  for  the 
next  number  to  be  divided ;  613  into  4068  will  go  6 
times,  etc. 


Example  2.— Divide  896714  by  8842. 


OPERATION. 

8842)896714(101itli 
8842 


Here  we  say  8842  Into  8967  will 
go  once,  and  we  thus  get  a  re- 
mainder 125,  to  which  we  bring 
down  the  1.  This  gives  us  1251  for 
the  next  number  to  be  divided ; 
8842  into  1251  will  go  0  times,  and 
we  accordingly  put  0  into  the  quo- 
tient   and    bring    down     the     next 

flgttre,   viz.,  4,  to   the   right   of  the    1251,   and  thus  get 

12514  as  the  numher  to  be  divided,  etc. 


1.  89^0749-^•227 

2.  81(51413+1116 
3-  1498706-^2106 
4.  82-22800+8161 
6.  7142347-1-23 


Exercise  14. 

6.  6171 112+17 

7.  8891870+28161 

8.  11223344+3344 

9.  91929304+81007 
10.  19107123+19128 
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11.  Divide  9167492  by  7  x  17  x  93. 

12.  Divide  6149811  by  13  x  15  x  11, 

13.  Divide  8182700  by  617  times  23. 

14.  The  product  is  2526426017908605,  the  mnltiplier  is  27498765  ; 

•wiiat  is  the  multiplicand? 

15.  Tlie  product  of  two  numbers  is  405768300  ;  one  of  the  numbeLX 

is  50106,  what  is  the  other  ? 

16.  What  number  multiplied  by  538362  will  make  4984165396? 

17.  723  times  417  is  how  many  times  917  ? 

18.  238  times  1476  is  how  many  times  91  ? 

19.  271  times  777  is  how  many  times  1027? 

20.  1271  times  2986  is  how  many  times  407  x  11  ? 

21.  If  a  ship  sail  217  miles  a  day,  how  long  will  it  require  to  com- 

plete a  journey  of  9142  miles* 

22.  If  one  acre  of  land  cost  43  shillings,  how  much  can  be  pur- 

chased for  i;i798 » 

23.  Divide  twenty-seven  millions  four  thousand  and  nine  ?>y  four 

thousand  luid  seventeen. 

24.  Divide  clsflit  billions  seventy  miUions  and  six  hy  forty  thousand 

six  hundred  and  ninetj\ 

25.  Dividf  seven  hundred  and  four  milUona  and  one  Cy  seventy- 

nine  thousand  four  hundred  and  ten. 
20.  If  29  tons  of  hay  cost  $677,  what  will  1  ton  cost  ? 

(27)  (88) 

11 )12346C789123456780]234I>6789  0)914768134298764714155980777 

(29)  (30) 

12)778188999004422113332700014  7)120034000000780091400671478 

NoTB.— The  pni)ll  should  be  exercised  In  these  loiift  lli'es  by 
hIiiiiiIv  namiiiK  the  divisor,  ))artial  dlvbleiid,  and  <iuc>tlei'l-llKuro, 
„u  (,.ii,,w-     111"!   II     i:!.. 1,11.. 24.. -J,  11.. ■.•:>..•-■.  ii..:ii;..:i,  .Viv 


i;i;('.\rrrri,.\  rioN  axd  examination  qi  iosiionr. 

1.  QuiHiiim.  What  Is  DIvIhIou  ? 

Anitrer.  Dlviidon  U  llio  process  of  finding  how  oflon  ouo  num- 
ber In  coiitalnud  in  another. 

2.  Q.  AVbuf  tx  tb-  dtvl.l.iidf 

A.  '}']■  number  to  bo  divided. 

«.   Q.  \\ 

A.  '11  iiiher  by  which  wo  divide. 

4.   Q.  What  Ik  thiw|u<>tli<nl» 

A,  'i'iie  ((Uotleut  In  tli«  renult  of  tlio  dlvlnlon,  nnd  eXprosMes 
how  many  tline«  the  divisor !•  cmi^iiiK'.!  in  iiii>  iiu  iciimi. 
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t-   «*  What  is  the  remainder  ! 

A.  The  remainder  is  what  is  loft  when  the  divisor  is  not  con- 
tained an  exact  number  of  times  in  the  dividend. 

6.  Q.  IIow  is  tljo  reiiiiiiiidor  wriltcn? 

A.  We  write  the  remainder  above  a  short  horizontal  line  with 
the  divisor  beneath  it,  and  aniiex  the  expression  tbua 
formed  to  the  integral  part  of  the  quotient. 

7.  Q.  Can  the  remainder  be  as  great  as  the  divisor  ? 
A.  Tlic  remaijider  cannot  be  as  gi-eat  as  the  divisor. 

6.  Q.  How  many  modes  are  there  of  expressing  the  division  of 
one  number  by  another? 
A.  Wo  have  three  modes  of  expressing  the  division  of  ono 
number  by  another,  viz.  :  ny  writing  between  the  two 
numbers  the  nign  of  division,  -1-  or  either  of  its  parts  : 
or  — .  Thus,  if  wo  wiph  to  express  the  division  of  1798 
by  16,  wo  may  do  it  thus,  1798+16,  or  tlius  1798  :  16,  or 
thus  ^p. 

&   $.  What  is  the  distinction  between  short  division  and  long 
division  ? 
A.  It  is  short  division  when  the  divisor  is  not  greater  than  12 
and  long  division  when  the  divisor  is  greater  than  12. 

10.  Give  the  rule  for  short  division.    (See  Art.  60.) 

11.  Give  the  rule  for  division  when  the  divisor  can  be  broken 

up  into  two  factors,  neither  of  which  is  freator  than  12. 
(See  Art.  51.) 

12.  ^.  In  thi8"la8t  rule,  when  there  is  a  remainder  after  either 

division,  how  is  the  correct  remainder  found? 
A.  To  find  the  true  remainder  we  multiply  the  first  divisor 
by  the  last  remainder  and  add  in  the  first  remainder. 

13.  Giivo  the  rule  for  long  division.    (Bee  Art.  62.) 

14.  Q   In  long  division,  how  can  you  toll  how  many  times  the 

divisor  is  contained  in  the  part  of  the  dividend  under 
consideration  ? 
A.  By  asking  how  many  times  the  first  figure  of  the  divisor 
will  go  into  the  first  figure,  or  first  two  figures,  of  the 
dividend. 

16.  Q.  How  can  you  toll  when  the  figure  put  in  the  quotient  is  too 
large  or  too  small  ? 
A.  If  it  be  too  largo,  the  product  of  the  divisor  by  it  will  be 
greater  than  the  part  of  the  dividend  used  ;  if  too  smaU, 
the  remainder  will  be  gi-eater  than  the  divitsor. 
in   Q.  How  do  wo  prove  division  ? 

A.  To  prove  division  we  multiply  the  divisor  and  tho  qnotlent 
together  and  to  tho  product  add  tho  remainder,  if  thoro 
be  any.    The  result  should  bo  tho  dividend. 
n    Q.  How  do  wo  divide  by  10,  100,  1000,  &c.  ? 

A.  We  divide  by  10  by  cutting  otftho  right-hand  figure  of  tho 
dividend  :  by  lOO,  by  cutting  ofl;'  tho  last  two  digits  to 
the  right ;  by  1000,  by  cutting  off  tho  last  three  digits,  &e. 
•    4 
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DECIMAL  CURRENCY 


SECTION    il. 


DECIMAL   CURRENCY,   TABLES  OF    MONEY, 

WEIGHTS,  AND  MEASURES,  REDUCTION, 

AND  COMPOUND  RULES. 


'  DECIMAL  CURRENCY. 

1.  The  denominations  of  Canadian  money  arc  dollars 
and  cents,  and  100  cents  make  1  dollar.  The  tbllowing 
explains  the  mode  of  writing  and  reading  sums  of  money 
expressed  in  the  decimal  currency  : 

$7 '00    Ls  read     1  dollars. 
$9-20       "  9  dollars  and  20  cents. 

il6-89  "  16  dollars  and  89  cents. 
$417-23  "  417  dollai-3  and  23  cents. 
423  dollar*  wid  17  cents  is  written  !5123-17 

94  dollars  and  99  cents  "       |94-99 

6149  dollars  and  67  cents  "       $6149-67 

2.  Dollars  arc  converted  into  cents  by  annexing  two 
ciphei-a. 

Thus,  169  =  6000  cents.        $479  =  47900  cents. 
$17  =  1700  cents.       $2161  =  21(5100  cents. 

3.  Ccntu  are  converted  into  dollars  by  cutting  ofT  tlu> 
two  right-hand  ligurea.  These  figures  are  cut  off  by  placii: 
a  small  dot  between  the  .second  and  tliiM  figures  from  tlm 
right-hand  side.  When  thus  cut  oil",  the  figures  to  the  left 
of  the  dot  are  dollars,  those  to  the  right  o''  the  dot,  eenfjij, 
Thuu:— 

71984  ccnta  =  $719-84 

4290  cento  =  $4290 

291671  cents  =  $2910-3' 

HXKRCIHE. 

1    i;.  ri  t;  l!    |7^'^•K•,  «^iiiilo;  $oo«no. 
•2   i:    ,1  -,    w  .  p>liim^  i  $At>( ,  ii7iK'0. 
.-5    K.  h.l  J,lJ  a  ,  p«<Wi  ,  ♦nil*  ,  «iii70H> 


DECIMAL  (JUIiUKNCr.  ^j 

4.  Wrlto  down  in  flguroe  ninety-three  dollars  ftrrtj-e«vcn  oenta. 

5.  Write  down  six  huudred  and  nine  JoUara  and  two.v*  cents. 

6.  Write  down  four  buiidi-c-d  and  tliirty  dollars  and  eight  uc/itt). 

7.  Write  down  seven  thousand  and  Boventy  dollars  and  seveuteJa 

cents. 

8.  How  many  cents  are  there  in  throe  dollars  ? 

9.  How  many  cents  are  there  in  seventeen  dollars  and  ninety- 

eight  cents  f 
10.  How  many  cents  are  there  in  1619417  ? 
XI.  Reduce  $47129  to  cents. 

12.  Reduce  $17'43  to  cents. 

13.  How  many  dollars  are  there  in  16714  cents  t 

14.  How  many  dollars  are  there  in  9009  cents  ? 

15.  How  many  dollars  are  there  in  6714927  cents? 

16.  Reduce  17147  cents  to  dollars  and  cents. 

17.  Reduce  6147  oeats  to  dollars  and  cents. 

18.  Reduce  98705  cents  to  dollars  and  cents. 


4.  To  reduce  old  Canadian  money  (pounds,  shillings, 
and  pence)  to  the  now  or  decimal  currency : — 

RULE. 

Multiply  the  pounds  by  400,  the  shillings  by  20,  and  the 
farthings  in  the  given  pence  and  farthings  by  -^. 

Add  the  three  prodxicts  togetlier,  and  the  sum  will  be  the 
answer  in  cents. 

NoTB.— Wo  multiply  by  A  ^Y  multiplying  by  6  and  dividing 
the  product  by  12. 

Example  1.— Reduce  £79  48.  ll£d.  to  dollaraand  centa. 

OPERATION. 

79  X  400        =81600       =  centa  in  £19. 
4  X  20  =        80       =r  centa  in  48. 

47  X  5  H-  12  =        19-,V  =  cents  in  ll$d. 
Sum  =  |316'99tV  =  dollars  and  cents  in  £79  4a.  llfd. 
RKA.SON. — £1  =  $4  =  400  cents;   Is.  =  20  cents;  and 
12  farthhiga  =  5  cents,  or  one  farthing  =  ^  of  a  cent 

Example  2,— Reduce  £217  11a.  9id.  to  dollars  and 
cents. 
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OPERATION. 

21'7  X  400        =  86800    =  cents  in  £217. 

11x20  =      220    =  cents  in  lis. 

38  X  5  -H  12  =        15§  =  ctots  in  9id. 
Sum  =  $870-85^  =  dollars  and  cents  in  .£2J7  lis.  9id- 

Exercise  15. 

1.  Reduce  JETIS  lOe.  41d.  to  dollars  and  cents. 

2.  Reduce  £671 12s.  8d.  to  dollars  and  cents. 
8.  Reduce  £107  Os.  lOJd.  to  dollars  and  cents. 
4.  Reduce  XIT  17ij.  7Jci.  to  doUara  and  ccnte. 
6.  Reduce  £665  198.  8Jd.  to  dollai-s  and  cents. 

6.  Reduce  £777  lis.  3d.  to  dollars  and  cent*. 

7.  Reduce  £111  lie.  lid.  to  dollars  and  cents. 

8.  Reduce  £567  8s.  9Jd.  to  dollars  and  cents. 

9.  liow  many  dollars  and  cents  are  there  in  £57  Sa.  6Jd.  ? 
10.  How  many  dollars  and  cents  are  there  in  £704  19^.  ll«d.  ? 


6.  To  reduce  dollars  and  cents  to  pounds,  shillings,  on^ 
pence,  old  Canadian  currency : — 

RULE. 

Divide  the  dollar g  by  4,  and  call  the  quotient  pounds. 
Rtiluce  the  dollam  in  the  remainder  to  cents,  and  to  them 
iixi!  the  (liven  cents;  then  divide  the  number  of  cents  thui 
ohtaincd  by  20,  and  call  the  remit  Khillinqs.  Lastly,  mvd- 
lijjly  the  rnnaining  cents  by  8,  and  divide  t/ie  product  6y 
tj ;  tlui  ifuoticni  is  pence. 

ExAJiFLB  1.— Reduce  $27910  to  pounds,  shillings,  and 
ponce. 

OPKUATION. 

ft279  ■+-  4  =  tT)W  lui.l  ft  remuindor  of  $3. 
^8-10  =  810  t!onf*i,  mill  810  h-  20  =  16  BhilUngfl  and  a  ro- 
muindcT  ol  It)  Ltiiitx. 
10  X  8  =  ;{(!  -4-  r>  =  Gd. 
Hence  §27910  =  £U9  Ilia.  Od. 

Rbahon.— $4  =  £1  ;    20    conta  =.  I   BhiUlng  ;     and    5 

(!i'iii*i  -    :i  jiunce. 
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Example  2. — Reduce  $71  201^  to  pounds,  shillings,  and 
pence. 

OPERATION. 

%1l  -J-  4  =  £17  and  a  remainder  of  $3. 
|3-29tV  =  329iV  cents  -^  20  =  16  shillings  and  a  remain- 
der of  9tV  cents. 
9tV  X  3  =  28f  -5-  5  =  5fd. 
Hence  $71-29^  =  £17  16s.  5fd. 

Exercise  16. 

1.  Reduce  $719-40 ;  $91710 ;  $69-70,  and  $41705,  to  pounds,  Bhillinga, 

and  pence. 

2.  Reduce  $17111 ;  $19009 ;  $1674-23,  and  $777-77,  to  pounds,  shil- 

ling, and  ponce. 

3.  Reduce  $444-44  ;  $111-26  ;  $7007,  and  $191-82,  to  pounds,  shillings, 

and  pence. 

4.  How  many  pounds,  shilUngs,  and  pence  are  there  in  $714-28?  In 

$21-17  )  in  $1616  ?  in  $7934  08  9 

6.  Since  the  denominations  of  decimal  money  increase 
according  to  the  scale  of  ten,  the  foregoing  rules  are  ap- 
plicable, without  any  alteration,  to  the  addition,  subtraction, 
multiplication,  and  division  of  dollars  and  cents. 

Example  1.— Add  together  $719-42,  $917-87,  $429-84, 
and  $918-76. 

OPERATION.  Here   the  sum  of  the  first  or  right-hand 

$719-42  column  is  19,  and  we  put  down  the  9  and  carry 

917-87  the  1 ;  the  sum  of  the  second  column  ..tth  the 

429-84  1  carried  ia  28,  we  set  do^vn  the  8  and  carry  the 

91876  2  ;  the  sum  of  the  third  column  vnth  the  2  car- 

ried  is  86,  we  set  down  the  5  and  carry  the  3, 

$2985-89  &c. 

Example  2.— From  $9147-86  take  $871-94, 

OPERATION. 

$9147-86  Here  we  say  4  from  6  and  2  remjun ;  9 

871-94  from  8  we  cannot,  borrow  1  from  the  7  in  the 

■ third  cohinin  ;  then  9  from  18  and  9  remain; 

$8275-92  1  from  6  (or  2  fi-om  7)  and  5  reumin,  &c. 


g^  DECI>i/'l   rURRKNCY. 

Example  8.— Multiply  |67-42  by  247.    ^ 

OPERATION. 

167-42        Here  we  consifJer  tbe  $6742  as  being  6742 
247  cents,  i.  c.,  wc  pay  no  attention  Ut  the  separating 

. point  in  the  multiplicand,  and  merely  point  off 

47194  the  two  right-hand  figures  in  tl»e  product,  foj 
26968    cents. 
18484 


116652-74 


Example  4.— Divide  $7149-80  by  19. 

OPERATION. 

1 9)7149-80(376 -30^%  Here  we  divide  without  regard 
57  ing  the  separating  point,  except 
TTg  that,  when  we  bring  down  the  firet 
-go  figure  to  the  right  of  the  point  in 
the  dividend,  we  place  ^  point  i» 

1^^  the  quotient 

114  ^ 

6.8 

6.7 

10 

ExAJJPLS  B.— Divide  |7194-76  by  |29-84. 

OPERATION. 

?0-84)7194-76(24B^iV  Here   wo   dJvido   without  rc« 

6868  garding  the  eepai-atinp;  point,  I  e., 

Toofl -IT  we  consider  the  question  as  being 

11^  -ft  ^°^  "*^"  '*'  '^^^^  ^'*''"^  contained 

t' '         .  in  719476  cents.     Wo  get  as  a  re- 

168-16  B„it  246/";,^  timcB,  or  246  tinic^ 

146   70  with  a  rcBQiiiiider  of  $6-46. 
6-46 

ExKRCiHt:  17. 

I  mint   I"   lh.«   MHM  of  C-74WRO,  tCU-9\,  $010714,  |t)18-40,  ♦2174, 

•i  I 
2.  Wl  s-77,|«ie'«fl,tU47-fl«,»»lW7-4a,|10inH», 
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3.  Add  together  $617-49,  $74-27,  $23-32,  and  X9  88.  'ii. 

4.  From  $0714-98  take  $982-49. 

5.  Froin  $4216-23  take  $2437-80. 

6.  What  is  the  differeuce  between  $914-71  and  £471  168  lOid.  1 

7.  What  is  the  ditieronce  bel-weou  £29  18d.  9d.  and  $649-32  i 

8.  Multiply  $071-21  by  48. 

9.  Multiply  $519-26  by  789. 

10.  IIo-w  much  is  529  times  $10-83  ? 

11.  Divide  $6149-73  by  67. 

12.  Divide  $18793-07  by  149. 

13.  Divide  $171486  by  $7142. 

14.  Divide  $9167-42  by  $147-83. 

15.  Purchased  a  horso  for  $147-80,  a  carriage  for  $217-20,  hameBs 

for  $63-27,  and  a  saddle  for  $23-87  ;  what  did  tlio  whole  cost 
mo? 
le.  What  is  the  twenty-seventh  part  of  $916-74  ? 

17.  Divide  $671-90  equally  among  13  persons  ;  what  is  the  share  of 

each? 

18.  I  went  out  to  make  purchases,  having  with  me  £71 168.  7id- 

I  bought  and  paid  for  groceries,  $17-80  :  dry  goods,  $21-63  ; 
furniture,  $123-76  ;  and  books,  $87-26.  How  much  change 
did  I  bring  home  ? 

19.  What  is  the  cost  of  17  tons  of  hay  at  $1746  per  ton  » 

20.  From  $72386  take  $29742  ;  multiply  the  result  by  03  and  dl-Wdo 

the  product  by  217. 
21   In  1868  the  exports  of  Canada  were  as  follows:  Produce  of  the 

mine,  $314823  ;  produce  of  the  fisheries,  $718296 ;    produce 

of  the  forest,  $9447727  ;  .inimiils  and  their  products,  $2402706  ; 

agricultural  products,  $7904400  ;  manufnotures,  $3-2o370  ;  other 

articles,  $112538  ;  and  goods  not  reported  (estimated)  $1443044. 

What  was  the  total  value  of   the   Canadian  exjJortB  for 

1858? 
'J2.  The  imports   Into  Canada   for  the  year  1858   amounted   to 

$29078527  ;  how  much  did  the  Canadian  imports  exceed  the 

exports  in  1868  ? 
£3.  If  the  population  of  Canada  bo  2954600,  what  was  the  value  of 

the  imports  for  each  individual  in  1858  ? 


EXAMINATION  QUESTIONS. 

NOTB.— The  answers  to  these  questions  are  found  as  indicated 
*fter  each  question. 

1.  What  are  the  denominations  of  Canadian  money?  (Art.  1.) 

2.  What  a<-q  tbo  Canadian  silver  coins  ?    (Table  on  next  page.) 

Z.  What  is  the  diameter  of  the  Canadian  cent  ?    (Tabic  on  next 
pago.j 
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4.  How  many  cents  are  equal  in  weight  to  1  Jb.  Avoiidupo"   ^ 
(Table  IkjIow.)  "«- 

6.  Why  is  Canadian  and  United  States  monoj"  called  decimal? 
(j1»w.  From  the  Latin  word  decern,  "  ten,"  beoause  the  ordo/» 
increase  in  u  tenfold  ratio  :  i.  e.,  10  mills  make  1  cent,  10 
couta  1  dime,  10  dimes  1  dollar,  &c.) 

6.  now  are  dollars  converted  into  cents  ?    (Art,  2.) 

7.  How  are  cents  converted  into  dollars  ?    (Art.  3.) 

8.  Give  the  rule  for  reduoing  old  Csuiadian  currency  into  doUah^ 

and  cent8.    (Art.  4.)    Give  the  reason  for  the  process. 

0.  Give  the  rule  for  reducing  dollars  and  cents  to  old  Canadian 

currency.    (Art.  5.)    Give  the  reasoji  for  the  process. 
10.  How  do  wo  add  and  subtract,  multiply  and  divido  dollars  and 
cents  ? 
{Ans.  Wo  regard  the  dollars  and  cents  as  so  many  cents,  and 
then  proceed  as  in  the  simple  rules.) 


TABLES  OF  MONEY,  WEIGHTS  AND 
MEASURES. 

CANADIAN  DECIMAL  MONBY. 

100  cents  (c.)  make  1  dollar,  marked  $. 

Note.— The  coins  are  a  five-cent  piece,  a  ton-cent  p'wjo,  and  » 
twenty-cent  piece,  all  of  which  are  silver  ;  and  a  ono-oont  pieco, 
which  is  bronze. 

Tlie  ono-oent  piece  In  exactly  one  inch  In  diameter,  rnd  100  cont» 
weigh  1  lb.  Avoirdupois. 

OLD  CANADIAN  CURRENCY. 

TADLE. 

4  farthings  make  1  penny,  marked    d. 
12  pence  "      1  flhilling,     "  b. 

5  Hhiilinga      "      1  dollar,        "  f 
4  dollarfl         "      1  pound,       "         £. 

ENGLISH  OR  STERLING  MONEY. 

TADLR. 

■1  farthinga  (qr.)  nmko  1  penny,  marked     d. 
12  ponco  "      I  Hliiiling,      "         ». 

SOHhillingH  "      I  jM)und,        "        £. 

XoTS.— 'I'lir  (}iiliiow  III  u>iuul  to  21  HhUUiig*  and  the  Buvuroli;  > 
to  H)  •blllltiKi'  lU^rliUK. 
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UNITED  STATES  MONEY. 

TABLE. 

10  mills  (m.)  make  1  cent,  marked  ct. 
10  cents  "      1  dime,      "        d. 

10  dimes  "      1  dollar,     "        $. 

10  dollars        "      1  eagle,      "       E. 

AVOIRDUPOIS  WEIGHT. 

TABLE. 

t6  drams  make  1  ounce,  marked  oz. 
ie  ounces    "      1  pound,  "      lb. 

J5  pounds   "      1  quarter,  "      qr. 

4  quarters "      1  hundredweight,        "      cwt. 
JO  cwt.        "      1  ton,  "      t. 

W.t  A'.— This  weight  la  used  in  weighing  heavy  articles,  as  moot, 
froce»>(,  vegetables,  grain,  etc. 

TROY  WEIGHT. 

TABLE. 

24  grains  (grs.)  make  1  pennyweight,  marked  dwt 
20  pennyweights    "    1  ounce,  "       oz. 

12  ounces  "    1  pound,  "       lb. 

NoTK.— Troy  weight  Is  used  in  -weighing  the  precious  metals 
fcnd  stones  °,  also  in  scientific  investigations. 

APOTHECARIES'  WEIGHT. 


20  grains  (gt«.)  make  1  scruple,  marked  scr.  or  3. 

3  scruploa  "      1  dram,  "       dr.   or  3 . 

8  drams  "      1  ounce,         "        oz.    or  § . 

12  ouncea  "      1  pound,        "       lb. 

Note.— Apc'thoi!ar!i>s  ivnd  VhysicianB  mix  their  modiuiuuB  by 
yiis  weight,  bijV  vhsj  \j;,  uud  so.'l  i>  ^voiidupols. 


gg  TABLES  OF  MONEY, 

LONG  MEASURE. 

TABLE. 

12  lines  (1.)            make  1  inch,  marked  in. 

12  inches  "  1  foot,  ''  ft. 

3  feet  "  lyard,  yd. 

5+ yards  "  1  rod,  pole,  or  perch,"  i-d.  orpef 

40 'rods  or  perches     "  1  furlong,  "  fur. 

,,  8  furlongs  "  1  mile,  "  m. 

'  3  miles  "  1  league,  lea. 

NoTB.-Tho  degree,  or  360th  part  of  the  circumference  of  tli». 
earth,  is  about  69J  miles. 

4  inches  make  1  hand  (used  in  measuring  horses). 
18  inches       "     1  cubit. 
3  feet  "     1  pace. 

6  feet  "     1  fathom. 

120  fathoms    "     1  cable-length. 

SQUARE  OR  LAND  MEASURE, 

TADLE.  • 

144  square  inches  make  1  square  foot,  marked  sq.  ft. 

9  square  feet  "     1  square  yard,      "      sq.  yd. 

80^  square  yards     "     1  scjuarc  rod,        "      sq.  rd. 

40  square  rods         "     1  rood, 

4  roods  "     1  acre, 

«40  acres  "     1  square  mile, 

NoTii  — flquaro  Moacuro  1b  used  In  m«ni<iirlnK  Piirfacop,  n»,  for 
eiiunplo,'  In  cfltlinftlliiR  the  work  of  palntcru,  pUmlcrors,  puvcrn, 
oto. ;  al«o  In  inoaeurliiK  land. 

In  measuring  land,  GuntorV  clmiii  in  used.    It  in  divide;! 
into  100  links. 

7,9A  inches        make  1  link,  marked  1. 

100  11 11  liH  or  4  rods     "  1  cliain,  "  o. 

K(t  chniiiH  "  1  niilo,  "  m. 

lOOOO  mpinui  linkH         "  1  H<i.  chain,        ^|  »q.  o. 

10  Hqiiun;  ('liaiuH       "  1  acre,  "  a. 


a. 
sq.  m. 
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CUBIC  OR  SOLID  MEASURE. 

TABLE. 

1*728  cubic  inches  (cub.  in.)  make  1  cubic  foot,  marked  cub. 
ft. 
27  cubic  feet  make  1  cubic  yard,  marked  cub.  yd. 
40  cubic  feet  of  round  timber     J    make   1   ton,   marked 
50  cubic  feet  of  hewn  timber      )  ton. 

128  cubic  feet  of  firewood  make  1  cord,  marked  c. 

A  pile  of  cord-wood  4  feet  high,  4  feet  wide,  and  8  feet  lonff, 
f ontaiiis  128  cubic  foot,  or  1  cord.  One  foot  in  length  of  such  a  pllo 
'»  called  a  cord-fool ;  it  is  equal  to  16  Bolid  feet,  and  is  oonsoquontly 
M^aivalont  to  the  eighth  part  of  a  cord. 

CLOTH  MEASURE. 

TABLE. 

2^  inches  (in.)  make  1  nail,  marked  na. 

4  nails  "     1  quarter,  "      qr. 

8  quarters  •'     1  Flemish  ell,      "      Fl.  e. 

4  quarters  "     1  yard,  "      yd. 

5  quarters  "     1  English  ell,       "      E.  e 

6  quarters  *'     1  French  ell,        "      Y.  h, 
NoTK.— Tho  Scotch  ell  contains  4  quarters  1}  inch. 

DRY  MEASURE. 

TABLE. 

2  pints  <p*^ )  make  1  quart,  marked  qt 

4  quarts            "     1  gallon,  "      gaL 

2  gallons           "     1  pock,  "      pk. 

4  pecks             *'     1  Ikishel,  "      bu. 

36  bushels           "     1  chaldion,  "      ch. 

Note. — ThiL  ni%<0Uve  is  used  in  bu.yinR  and  Belling  vegotablea, 
kt'Aits,  grains,  &o. 

LIQUID  MEASURE. 


2  pints 
4  quarts 
81-J  gallons 
2  barrels 
2  hogsheads 
2  pipes 


ake  1  pint,            marl 
"     1  qua^t,                 ' 
"     1  gallon,                ' 
"     1  barrel,                ' 

ced  pt. 
'      qt. 

'      gal- 
'      bar. 

"     1  hogshead,          ' 

'      hhd. 

"     1  pipe,                  ' 
"     1  tun,                    ' 

'  pi- 
'      tun. 

60 


TABLE8    OF  MONEY, 
TIME  MEASURE. 


TABLE. 


60  seconds  (sec.)  make  1  minute,            marked  min. 

60  minutes 

"     1  hour,                        "      h. 

24  hours 

"     1  day,                        "      d. 

7  days 

"     1  week,                     "      wk. 

4  weeks 

"     1  lunar  month,         "      mo. 

13  lunar  months  or 

) 

12  calendar  months 

or  >  make  1  civil  year,  marked  yr. 

865i  days  (nearly) 

) 

The  nnmee  of  the  months  and  the  number  of  days  In  each 

ar* 

as  foUowB : 

First       month,  January,        has  31  days. 

Second         " 

February,         "    28    " 

Third            " 

March,              "    81    " 

Fourth         " 

April,                "    30    " 
May,                   "    31    "     . 

Fifth 

Slsth 

Juno,                 "    30    '• 

Seventh        " 

July,                  "    81    " 

Eighth         " 

August.             "    31    " 
SopteniDor,       "    30    " 

Ninth 

Tenth          " 

October,             "    31    " 

Eleventh      " 

November,        "    80    «' 

Twelfth 

December,       "    81    " 

The  nnmbor  of  doys  In  the  rcBpoctlve  monthe  may  bo  reoalloa 
by  recollecting  the  following  well-known  linos : 

Thirty  d.iys  has  Soiitember, 
April,  June,  and  November  ; 
February  haH  twentv-olKlit  alone— 
AU  the  roht  have  thirty  one  ; 
But  lottp-ycar  coming  oiico  In  four, 
February  then  has  one  day  more. 

The  number  of  days  In  each  month  moy  also  bo  recollected  by 
counting  tho  months  on  the  four  lingers  and  the  three  Intorvonlnft 
Bp«c<<«i.  Thus,  Jonuary  on  llrht  flnger,  Februarj'  on  space  between 
flrHt  and  second  (Ingors,  March  i>u  second  Anger,  April  In  second 
space,  May  on  third  linger,  June  In  llilrd  space,  July  on  fourth  fln. 
yvr,  AugUHt  on  Ursl  linger,  (since  there  nxo  iu>  more  Hpiioos,)  S«pi 
t(  irilxr  III  (Irsl  space,  &0.  Now,  when  courted  thus,  oil  th* 
II.  .i.iliH  having  31  Uuys  «omo  on  the  Ihigof*,  fcod  FubruurjT  mt*  «»* 
huvliig  'M  only,  full  into  the  spuoon. 
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CIRCULAR  MEASURE. 

TABLE. 

60  seconds  (")  make  1  minute,  marked  '. 

60  minutes  "      1  degree,       "       ". 

80  degrees  "      1  sign,  "       s. 

12  signs  or  360  degrees     "      the  circumference  of 
a  circle,  marked  c. 

NoTB. — This,  -w-htch  Is  Bometimee  called  Angular  Measure^  is 
tii^^d  by  nstronomerB,  navif^tore,  and  surveyore  for  moasarmg 
liL^leB,  and  for  reckouing  latitude  and  lougitudo. 

MISCELLANEOUS  TABLE. 

12  individual  things  make  1  dozen. 

12  dozen "  1  gross. 

12  gross "  1  great  gross. 

20  individual  tilings  "  1  score. 

24  sheets  of  paper  .  "  1  quire. 

20  quires "  1  ream. 

200  pounds "  1  bairel  of  pork  or  beef. 

.      196       "      "  1  barrel  of  flour. 

14      "     "  1  stone. 

BOOKS. 

A  bheet  folded  into  two  leaves  is  called  &  folio. 

*'       folded  into  four  leaves  is  called  a  qiiarto,  or  4to. 
"       folded  into  eight  leaves  is  called  an  octavo,  or  8vo. 
"      folded  into  twelve  leaves  ia  called  a  duodecimo,  or 

12mo. 
"      folded  into  sixteen  leaves  is  called  a  16mo. 
"      folded  into  eighteen  leaves  is  called  an  18mo. 


REDUCTION. 

7.  Reduction  is  the  process  of  changing  a  number  from 
one  denomination  U)  another  without  altering  its  value. 
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8.  Reduction  Ascending  is  the  process  of  reducing  a 
number  from  a  lower  to  a  higher  denomination. 

9.  Reduction  Descending  is  the  process  of  reducing  a 
number  from  a  higher  to  a  lower  denomination. 

RULE  FOR  REDUCTION  DESCENDING. 

10.  Multiply  the  highest  given  denomination  by  that 
g^ianiity  which  expresses  the  number  of  the  next  lower  con- 
tained in  one  of  its  units,  and  add  to  the  product  that  number 
of  the  next  lower  denomination  which  is  found  in  the  quan- 
tity to  be  reduced. 

Proceed  in  the  same  way  with  the  result,  and  eontijiue 
the  process  until  the  required  deiiomination  is  obtained. 

Example  1. — Reduce  427  miles  to  yards. 

OPERATION. 

Here   we    first  multiply   by   8, 

427  =  miles  because  each  mile  is  equal  to  8  fur- 

8  longs ;  next  we  multiply  the  furlongs 

8416  =  furlongs         ^7  ^0,  to  reduce  them  to  perches, 

40  because  each  furlong  is  equal  to  40 

;-,-„.,      „„^u^  parches :     liwtly    we    multiply   the 

180640  =  porches         J^^^,,^^  ^^^  ^^  J'^^  ^^^^^^  {^^^  ^ 

^*  yards. 

683200 
68320 
751520  =  yards. 

Example  2. — Reduce  6  bushels  3  pka  1  gal.  1  qt.  to 
quortB. 

operation. 

6  bush.  ^  i)k3.  1  gill.  1  qt. 
4 

S7  =  pk&  in  6  bush.  3  pka 


60  =  gala  In  A  bush.  3  pks.  1  f»al. 
4 

221  =:  ((la  iu  0  bwili.  3  pka  1  gal.  1  ((l. 
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Here  we  first  multiply  the  6  bushels  by  4  to  reduce  to 
pc.Ks  and  add  in  the  3  pecks  given  ;  next  we  multiply  the 
resulting  pecks  by  2  to  reduce  them  to  gallons,  and  add  in 
the  1  gallon  given,  &c. 

Exercise  18. 

1.  Reduce  47  cords  of  wood  to  cubic  foet. 

2.  Reduce  6497  lbs.  Avoir,  to  ounces. 

3.  Reduce  £97  16s.  8id.  to  farthings. 

4.  Reduce  127  a.  2  r.  17  per.  19  yds.  8  ft.  121  in.  to  Inchea. 

5.  Reduce  569  tons  4  cwt.  3  qrs.  17  lbs.  4  oz.  7  drs.  to  dramfW 

6.  Reduce  4  pipes  1  hhd.  1  brl.  19  gals.  2  qts.  to  quarts. 

7.  Reduce  17  miles  7  fur.  7  per.  2  yds.  2  ft.  4  in.  to  lloee 

8.  Reduce  5°  17'  49"  to  seconds. 

9.  Reduce  2  ch.  17  bush.  2  pks.  1  gal.  1  qt.  to  pints. 

10.  Reduce  9  French  ells  1  qr.  3  na.  IJ  in.  to  Inches. 

11.  Reduce  17  weeks  4  days  9  hours  29  mln.  17  sec.  to  BOOOlxlaL 

12.  Reduce  29  E.  9  dollars  6  dimes  2  cents  4  mills  to  mills. 

13.  Reduce  17  lb.'*.  9  oz.  16  dwt.  11  grs.  to  grains. 

14.  Reduce  37  cub.  yds.  9  cub.  ft.  1111  cub.  in.  to  inches.      • 

15.  Rcducp  129  lbs.  4  oz.  2  scr.  11  grs.  to  grains. 

16.  How  many  square  feet  are  there  in  127  square  perches  f 

17.  How  many  inches  are  there  in  127  Eng.  ells  1  qr.  2  na.  ? 

18.  How  many  cub.  ft.  of  wood  are  there  in  17  cords  63  cub.  Qbt 

19.  How  many  quarts  are  there  In  714  gallons  ? 

20.  How  many  scruples  are  there  in  71  lbs.  11  oz.  3  drs.  f 

21.  In  16  cwt.  1  qr.  19  lbs.  how  many  ounces  are  there? 

22.  In  11  miles  2  ft.  how  many  inches  are  there  ? 

23.  In  123  acres  17  per.  how  many  square  yards  are  there  f 

24.  In  27  years  16  days  4  min.  liow  many  seconds  arc  therof 

25.  In  101  days  14  hours  how  many  hours  are  there  t 

26.  In  £1978  17s.  9Jd.  how  many  farthings  are  there  ? 

27.  How  many  pints  are  t-iero  in  17  bush.  1  pk.  1  gal.  ^ 

28.  How  many  grains  are   here  in  9  lbs.  17  dwt.  ? 

29.  Reduce  9  sq.  m.  1  a.  0  r.  0  yds.  to  square  Inches. 

30.  Reduce  £171  lis.  IJd.  to  farthings. 


RULE  FOR  REDUCTION  ASCENDING. 

11,  Divuk  the  given  number  by  that  number  which  it 
takes  o/  the  given  denomination  to  make  one  of  the  next 
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higher.  Set  down  the  remaitider^  if  any,  and  proceed  in 
the  same  manner  with  each  successive  denomination  till  you 
come  to  the  one  required.  The  lust  quotient,  iriih  the  several 
remainders  annexed,  will  be  tJie  answa'  required. 

Example  1. — How  many  pounds  Apoth.  are  there  in 
16719  scruples? 

OPERATION.  Here  we  divide  the  scr. 

8)16719  scr.  by  3  to  reduce  to  drama, 

8)5573  drs.  because  every  3  scruples 

•.n"^K^       \  J  make  1  dram.     We  thus 

12)696  oz.  5  drs.  ^j^tain  16719  scr.  =  6573 

581b8.  Ooz.  Sdrs.     drams.     Next  we  divide 

the  drams  by  8,  because 

every  8  drams  are  equal  to  1  oz.,  and  we  thus  find   the 

given  number  of  scruples  to  be  equal  to  696  oz.  5  drs.  0 

6cr.     Finally,  we  divide  the  ounces  by  12,  dnd  thus  obtain 

58  lbs.  0  oz.  5  drs.  for  the  answer. 

Example  2. — Reduce  719864  pints  to  bushels. 

OPERATION. 

2)719864  =  pints. 
4)8699"82  qts.  0  pts. 
2)89988  gals.  0  qts.  0  pts. 
4)44991  pks.  1  gal.  0  qts.  0  pts. 
fl247  bush.  8  pks.  1  gal.  0  qts.  0  pts.     Ani). 

EXERCISK   19. 

1.  Roduro  TIORO  InclicB  to  miles,  furlongs,  &o. 

2.  R<>(Iuco  0142  iiilnutt'H  to  wcokn,  dnyi),  ft.0. 

3.  RoiluRo  H1427  (rrninfl  to  pound*,  ouncnit,  &.O.,  Apiitli.  wcii^t, 
i.  Rttduco  01417(12  cubic  IiicIk-m  of  wikhI  to  cord-foot,  Sea. 

6.  In  7177  piriUt  how  many  chiilclrntin,  buHliclH,  6ui.1 
fl.  Ill  014  cubic  foot  liow  many  ouMi-  yardnf 

7.  In  (11470  tnclicH  how  nmny  Fniniih  hIIh,  qrn.  &o.f 
6.   In  hU  diiyM  huw  many  wi>«<kH,  &o.  1 

9.  How  niuny  ton*,  owlii.,  Ac,  nru  there  In  17140A4  drnmiif 
10.  IIuw  inuny  BcrtM,  roods,  Ac,  nru  tfaero  iu  1714001  liiohiwt 
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11.  How  many  tuns  aro  there  In  171439  quartH  ? 

12.  How  many  years,  (each  3(J5i  day»,)  days,  &c.,  are  there  in 

171491642  BC'conds  ? 
To.  Reduce  171490894  furtliings  to  pounds,  Bliillings,  and  pence. 

14.  Reduce  2987149  mills  to  eaglen,  dollars,  dimes,  &m. 

15.  Reduce  21111496  inches  to  roods,  square  perches,  &c. 

16.  Reduce  17498  cubic  feet  of  wood  to  cords. 

n.  Reduce  919817  pence  to  pounds,  shillings,  &c 

18.  Reduce  999  dwt.  to  pounds,  &o. 

19.  Reduce  1771  giUlona  to  bushels. 

20.  Reduce  91006  Flemish  ells  to  French  oils. 

21.  How  many  cwts.  qrs.  and  lbs.  aro  there  in  17149  lbs.  t 

22.  How  many  miles,  fur.  per.  &c.,  are  there  in  17110  feet  ? 

23.  How  many  degrees,  min.  and  sec.  &c.,  aro  there  in  IIUIU  see.  J 

24.  Reduce  667789  cubic  inches  to  cubic  yards,  &c. 

25.  Reduce  7891427  grains  to  pounds,  Apoth. 

26.  Reduce  678840"grains  to  pounds,  Troy. 

27.  Reduce  298714  drams  to  pounds,  Avoir. 

28.  In  C1479S07  8<iuaro  inclies  how  many  acres,  roods,  &.C.  f 
a.  In  91999  yards  how  many  leagues? 

80.  In  714986  iuclios  how  many  fathoms 


COMPOUND  ADDITION. 


12.  Compound   Addition   is   the   addition  of  appliente 
numbers  of  more  than  one  dcuommation. 


RULE. 

Set  down  the  addenda  under  one  another  so  tfiat  7init8 
of  ihe  same  order  shall  be  in  the  same  vertical  column. 

Begin  at  the  right-hand  side  and  add  Hie  first  column; 
dhi'ule  the  snni  hi/  the  number  of  that  order- which  make  one 
of  the  next  higher ;  set  down  t/ie  remainder^  if  any,  under 
the  column  added,  a7id  carry  the  quotient  to  the  next  column 
Proceed  thus  through  all  t/m  columns  to  i/io  last, 
6 


M 


COMPOUND    ADDITION. 


OPERATION. 

wl-s. 

(Is. 

hrs. 

mm 

9 

4 

17 

11 

6 

3 

11 

49 

i    9 

2 

0 

53 

In 

5 

21 

35 

Example  1. — Add  together  9  weeks  ^  flays  lY  hour* 
11  mill. ;  G  wks.  3  days  11  hra.  49  min. ;  9  wks.  2  days  0 
Lis.  53  miu. ;  and  17  wks.  5  days  21  Ins.  35  min.  , 

Here  the  minutes  added  up  amount 
to  148,  which  we  divide  by  00  in  order 
to  reduce  them  to  hours ;  this  gives  2 
hours  to  carry  to  the  next  column  and 
28  minutes  to  set  down  m  the  column 
of  minutes,  and  so  on. 
43     2      3     28 

E'AMPLE  2.— What  is  the  sum  of  £917  16s.  4fd. ;  £21IJ 
Hs.  IHd.;  £160  14s.  7d. ;  £916  7s.  93d.;  ^1^0  Os.  9id. ; 
£70  17s.  IHd.;  and  £16  ICs.  yjd.V 

CPKKATION. 

£  8.      d.  Here  the  farthings  added  amount  to  12, 

917  16      4i  which  we  divide  by  4  to  reduce  them  to 

216  11  Mi  pence;  tliis  gives  us  3  pence  to  carry  and 

160  14.      7  no  fai things  to  set  down.     The  pence  col- 

916  7      9|  umn,  with  the  3   carried,  amounts  to  63, 

100  0      9J  which  we  divide  by  12  to  reduce  to  .shil- 

70  17  Hi  L'nga;   this  gives  us  3  pence  to  set  down 

16  16      9{  under  the  column  added  and  5  shiHinga  to 


2399      6      8 

LO.WJ 

.^xKRCisr  20. 

(1) 

(2) 

(3) 

£    s.    d. 

nillea 

fur.  VQt  ydp. 

IhB.  07.. 

(Irn.  8or. 

179  11    4i 

03 

7      10      2 

10     11 

4      1 

90    2    Of 

10 

0     \1      4 

0      8 

5      0 

207    8  m 

7 

0     30      6 

\20      7 

4      2 

0    0  1()| 

20 

2       0      2* 
0     22      «| 

01      8 

7      1 

007  10    2> 

11 

C      0 

2      0 

\K  17    St 

03 

7       2      1 

27      4 

0      2 

(4) 

(6) 

"w" 

cwt.  on*.   !>>«. 

or.. 

yd«.    ft.    I« 

>)UbIi. 

pkB.    gnlB. 

n        2      23 

12 

27       '2     11 

0 

1          1 

10        1      24 

7 

10       1       2 

17 

II         1 

0        0      11 

15 

08       2       0 

10 

1         11 

fl«       1        2 

7 

7        1      10 

87 

t          I 

»       0       1 

0 

0       2       8 

oe 

I          0 

^^^ 

1 —       , 

^«a 

CUMl'UUiSD    ADDITION.  Q^ 


(V) 

(8) 

(9) 

corda  cord  ft.  cub.  ft. 
17           0           15 
19           7           11 
29           C             8 
37           4            14 

a.        r. 
297        3 
96        0 
11        2 
27        3 

I'or. 

10 

9 

S9 

10 

yds.  qi'B.   r.n 

6  2        1 

7  3        3 

6  2        1 

7  1        3 

(12) 

in. 
2 

1 
2 
1* 

(10) 

(11) 

tba.  oz.  dwt,  gra 
16      4      2    17 
93    11    17    23 
38    10    16    14 
21      0      9    12 

gals.  qts.  ptH 

12      1      1 

16      0      1 

10      1      1 

9      10 

(14) 

. 

sq 

.^per.  8q 

08 
81 

27 

yds.  sq.  fl. 
23           6 
16           7 
30            6 

27           2 

C^3) 

(15) 

-wkv.  0 
27 
19 
11 
21 
19 

ays    hrg. 
4        23 
6        17 
4          9 
3        12 
6        14 

£       8.        d. 
129      C    11} 
17    14      -ii 
93    11      7 
16    19      2} 
9      2      9i 

(17) 

qre 
16 
93 
27 
21 
9 

11)8. 

24 
10 
21 
16 
2 

oz. 
11 
14 

13 
15 

10   ■ 

drs. 
14 

7 
14 

2 
11 

(16) 

(18) 

Kng.olla     qrs.  na. 
27           1        1 
43           2        2 
01            3        2 
16            13 

pks.    gnla 
12        1 
6        1 
12        1 
19        1 

qts. 
0 

1 
1 
1 

oz. 

127 
93 
91 

127 

dwt. 
14 
5 
17 
12 

21 

17 
18 

(19) 

(20) 

(21) 

£ 
127 

67 

91 
127 

63 

p.       d. 
19      8 
4    111 
18      2} 

11  H 

12  lOi 

r.        per. 
127       16 
19       17 
03       27 
47        35 
68        10 

yds. 
20 
30 
16 
9 
25 

vrs. 

27 

93 

11 

23 

67 

wks. 
50 
16 
2 
14 
47 

days 

4 
6 
0 
6 

"■•2) 

(23) 

Rib. 
16 
96 

120 
40 

oz.    -.  s.   ;c:-. 

11       7       2 

2       3       1 

10  4       0 

11  5       2 

ra. 
-7 
i9 
10 
10 

a. 

27 
43 
123 

86 

r. 
2 
3 
2 
0 

per.   yd 

36  7 

37  8 
4       6 

13     27 

^.   ft. 
7 
6 

1 
6 

in. 

27 
126 
107 

23 

68 


COMPOUND    SUBTRACTION. 
(24) 


lea.  miles  fur. 

per. 

yds. 

ft. 

in. 

lines 

14       2 

7 

23 

4 

1 

10 

7 

16       1 

3 

16 

2 

0 

6 

10 

7       1 

6 

33 

5 

2 

6 

4 

17       2 

6 

17 

3 

2 

7 

11 

16       2 

7 

15 

2 

2 

8 

9 

/         COMPOUND    SUBTRACTION. 

13.  Compound  Subtraction  i8  the  subtraction  of  appli- 
cate  numbers  of  more  tlian  one  denomination. 

RULE. 

Set  the  subtrahend  under  the  minuend  so  that  units  of 
the  same  order  come  in  the  same  vertical  cobtmn. 

Begin  at  t/u  right-hand  side  and  subtract  the  first  term 
of  the  lower  line  from  the  corresponding  term  of  the  upper 
fine,  if  possible ;  but  if  not,  increase  t/ie  term  of  the  dipper 
line  by  the  number  of  units  of  that  denomination  which 
viake  one  of  the  next  higher ;  then  subtract  and  set  the  re- 
mainder under  the  first  column  and  carrg  one  to  the  given 
number  of  the  next  denominaiion  contained  in  the  subtra- 
hend. 

Proceed  thus  through  all  tlie  columns  to  the  last. 

Example  1. — Subtract  27  miles  7  fur.  6  per.  from  OS 
miles  2  ftir.  7  per. 

OPKRATION. 

miles  fur.  per.      Hero  we  say  6  per.  from  7  per.  and  1  per. 

U3       2      7      remninB,  and  we  set  down  this  roinaindcf 

27       7       ♦!      under  the  column  Huhtnu-tcd.     Next,  7  Cur. 

■      from    2    fur.   we   cnu't ;  nnd   since   8   fur. 

65       8       1      make  1  mile,  wc  ineroiise  the  2  fur.  by  8 ; 

then  7  fur.  from  K)  fur.  and  U  fur.  rcrnaia 

AKiiin,  ftdiling  1  to  the  7,  we  suy  8  from  a  wo  cttu't ;  bul 

B  fruni  1»,  &c. 


COMPOUND  SUBTRACTION.  69 

ErxiMi'LR  2.— From  27  lbs.  4  oz.  1  drs.  2  scr.  take  9  lbs. 
6  OZ.  lb  grS. 

OPERATION. 

Ihs.   OZ.   drs.  fecr.  grs.        Here  16  grs.  from  0,  we  can't; 

27       4       T       2       0     16  from  20  and  4  remain ;   1  from 

9       6       0       0     16     2  and  1  remains;  0  from  1  and  7 

^ —     remain;  6  from  4,  we  can't,  but  6 

^7     10      7       1       4    froml6,  i.e.  4  + 12  and  10  remains, 
&c. 

Exercise  21. 

a)  (2>  (3) 

rtttys     hrs.    min,  miles    fur.    per.  qre.     lbs.     on, 

,147        20        6  167        0        3  13        13        6 

49        16        4  93        7      27  11        22      11 


(4)  (5)  (6) 

gals.    qts.  pts.  a.  r.  per.  £  s.  d. 

729        0  0  472  1        17  279  0  li 

247        1  1                    93  3        27  114  17  11} 


(7)  (8)  (9) 

lbs.      OZ.  dwt.  yds.  qrs.  na  hrs.  min.  sec. 

178        3  4  176  3  2  274  52        9 

07        5  17  97  8  3  98  57      14 


(10)  (11)  (12) 

cords    ooTd  ft.  •»ib.  It.  OZ.  drs.  sor.  fur.  per.  yds. 

276           4           W  47  6        1  16  23        4 

98           a           16  19  7        2  11  23        5 


<33>  (14)  (15) 

cwt.    qrs.  lbs.  busb.  pks.  gal.  yrs.  wks.  days 

167        2  20  126  1  0  163        42  6 

93        1  24  63  1  1  93        47  2 


(10)  ai)  (18) 

r.        per.  vds  £  e.  d.  oz.  dwt.  grs. 

127        30  20  167  4  3  274  6          2 

67        31  26  109  17  Si  193  7        17 


(19)  (20)  (21) 

41     8.  d.  cub.  yds.  cub.  ft.  cub.  in.  }ihda  bar.  ga\. 

».1    14      6                  146  7           1200  173        1  20 

JW    14  llj                  93  21            1467  91        0  27 


>^Q  COMPOUND  MULTll'LICATION. 


(22) 

(23) 

drs. 

Bcr.  grs. 

Flcm.  c. 

qr8. 

167 

0       7 

16 

0 

93 

1      19 

9 

2 

(24) 
nn.  eq.  txT.    Bq.  yds.  eq.  tIv 

0  167  14  3 

3  119  27  7 


COMPOUND  MULTIPLICATION. 

'      14.  Compound  Multiplication  is  the  multiplication  of 
applicatc  numbets  of  more  than  one  denomination. 
15.  When  the  multiplicand  does  not  exceed  12 : — 

RULE. 

Set  down  the  multiplier  under  the  rif;ht-hnnd  term. 

Mtdtiply  every  order  of  units  i7i  the  multiplicand  in 
succession,  beginning  tcith  the  lo^ocst,  by  the  miUtiplier,  and 
divide  each  jrroduct,  so  formed,  by  the  number  of  that  de- 
ncnnination  which,  makes  one  unit  of  the  next  higher :  write 
down  each  remainiler  under  units  of  its  own  order,  and  carry 
the  <pioticnt  to  the  next  product. 

Example  1. — Multiply  6  hrs.  40  min.  17  sec.  by  8. 

OPERATION. 

fare.   min.   sec.  Here  we   first  multiply  17   sec.   by  8 

6      40      17    which  gives  us  186  sec.  =  16  sec.  to  set 

8     down  and  2  min.  to  carry ;  40  min.  x  8  = 

.  820  min.  and  2  min.  *miTied  make  822  min. 

63       22       16     =  22  min.  to  set  down  and  5  houi-s  to 

carry,  &c. 

EXAMPLB  2. — Multiply  7  lbs.  4  or.  8  dr.  2  scr.  16  prs.  by 


Hero  1 6  gra.  x  11  —  1  ?ft  grs. 
=:  l(i  fri>.  to  xcl  down  and  S  Kcr. 
to  ciiny  ;  1  w;r.  t  1 1  .-  22  Hcr, 
and  S  wr.  carrird,  nmkc  ;>>  wr.  is 
81  1  a  (>  16  0  Hcr.  to  Ml  diiwu  ;iiid  lO  di.^.  U> 
carry,  A.i 


11. 

OPERATION. 

Urn. 

oz.    dr.    sor. 

pni. 

7 

4      3      2 

16 
11 

compound  multiplication.  7/ 

Exercise  22. 

find  the  value  of — 

1.  5  days  4  hrs.  17  m/n.  4  sec.  x  8. 

2.  6  qrs.  17  lbs.  4  oz.  x  11. 

3.  22  bush.  1  pk.  1  gal.  1  qt.  x  6. 

4.  £179  149.  llfd.  X  12. 

6.  11  gal.  1  qt.  1  pt.  X  11. 

C.  1C7  lbs.  7  oz.  10  dwt.  x  5. 

7.  29  miles  6  fur.  17  per.  x  10. 

8.  164  years  11  days  17  liourn  x  7. 

9.  40  cub.  feet  319  cub.  iiiclius  x  11. 
10.  Ill  cord.s  7  cord  ft.  7  cub.  feet  x  12. 
U.  38  r.  16  per.  4  yds.  x  8. 

12.  19  cwt.  1  qr.  23  lbs.  x  12. 

13.  £127  103.  8id.  X  9. 

14.  Ill  per.  4  yds.  2  ft.  7  in.  x  7. 

15.  19  sq.  per.  7  yds.  8  ft.  x  3. 

16.  179  yds.  2  qrs.  1  iin.  2  in.  x  11. 

17.  16  lbs.  11  oz.  2  drs.  1  scr.  x  10. 

18.  14  qrs.  14  lbs.  11  oz.  x  4. 

19.  278  miles  6  fur.  11  per.  x  2. 

20.  64  weeks  17  hours  38  minutes  x  11. 

21.  17  pecks  1  gal.  1  qt.  1  pt.  x  7. 

22.  109  cwt.  2  qrs.  11  lbs.  x  12,  ' 

23.  £100  178.  lljd.  X  9. 

24.  74  a.  2  r.  7  iwr.  4  yds.  x  9. 


\  K  When  the  multiplier  is  a  composite  number,  none 
of  it^,  /obtors  being,gre8ter  than  13 :  --. 

RULE. 

Mu.l'iply  the  rjiven  mvltiplicand  hy  any  one  factor,  ilicn 
multiply  ike  rcmlting  prodvct  by  a  necond  factor,  ihiis  second 
product  by  a  third,  if  there  be  any,  unJ  t>o  on.  77ie  last 
product  in  the  one  souyht.  , 

ExAMi'LE  1. — Multiply  7  bush.  1  gal.  1  qt.  by  490. 


Y2  COMPOUND  MULTIPLICATION. 

OPERATION. 

bush.  pks.  gala,  qts.       Here  the  factors  of  the  multiplieF 

Y     0        1        1     "i^^'  '^^^  10  X  7  X  7,  and,   according 

10     to   the   rule,  we   multiply   the  given 

quantity  by  any  one  of  them  as  10, 

then  the  product  by  a  second  factor, 
and  this  last  product  by  the  third. 


71 

2 

0 

2 

7 

1  500 

3 

1 

2 
1 

350G      2       0        2 

Example  2. — Multiply  6  miles  7  fur.  19  per.  4  yds.  by 
72. 

OPERATION. 

miles  fur.  per.  yds.      Here   the   factors  of   the    multiplier 

5      7      19     4     are    9   and   8.     We   first   multiply  the 

9     given  multiplicand  by  9,  and  then  muUi- 

ply  the  result  by  8. 

53      3      17     8 

8        "  Not*.— Wo  minhl  have  first nniltipliwi  hy 

8  and  thon  the  ronult  by  9,  and  wo  abould 

hnvo  obtained  the  name  result. 


427       3       20     2 


Exercise  23. 


Find  the  value  of — 

1.  £74  IOh.  4}d.  X  la 

2.  75  IbH.  4  or.  7  dwt.  x  18. 

3.  16  dftyn  4  lioiirH  17  inln.  x  21. 

4.  87  Fk-m.  din  2  qrn.  1  nn.  x  :i8k 
0.  03  mllc-H  4  fur.  7  p<T.  x  00. 

6.  71  (?iiln.  2<|lH.  1  lit.  X  77. 

7.  43  liourt  10  niin.  30  moo.  m  84. 

8.  10  n.  :i  r.  1,7  piT.  x  108. 

0.  »1  (17..  0  dm.  2  nor.  lU  Kr*.  x  121. 

10.  xno  uh.  Hid- « 42- 

11.  1I.'»  i«|.  jier.  4  yd*.  7  ft.  *  U  I. 

12.  0;i  cwt.  3  urn.  17  U)«.  x  Oft 


COMtOUND  MULTIFLiCATlON.  ^3 

13.  10  years  HO  doya  H  hours  x  50. 

14.  29  cub.  ydfi.  "xV  cub.  ft.  1110  cub.  l.i.  x48. 
16.  126  bush.  Iql.  Ipt.  x54. 

16.  £-n  16.S.  Ojd.  X  100. 

17.  74  por.  4  yds.  'a  ft.  11  in.  x  600. 

18.  93  liours  17  rain.  57  eoc.  x  1100. 

19.  5  a.  2  r.  V  per.  9  yds.  x  600. 

20.  jeC3  148.  Did.  X  8100. 


17.  When  the  multiplier  is  not  a  eompoeitc  number 
«nd  is  greater  than  12:—- 

RULE. 

Resolve  llie  multiplier  into  two  or  more  composite 
numbers. 

Find  the  product  of  the  multiplicand  by  each  of  these 
separately^  and  add  the  results  together  for  the  rajuired 
product. 

NoTB. — If  tho  multiplier  \«.  not  grpntcr  tban  100,  wo  rosolve  It 
\aXo  tens  iind  miils  ;  if  grenier  Ihnn  100  and  less  tban  1000,  iiilo 
hundreds,  tens,   and   units;    if  greater  tlian   1000  and  lets  tLiin 
XdOOO,  into  thousands,  hundreds,  tens,  and  wtils,  &o. 
Thus  89  =  80  +  9  ;  76  rr  70  +  6  :  &c. 

147  =  100  +  40  +  7;  747- 700  =  40+,  7  ;  &c. 
0497  =  0000  +  400  +  90  +  7;  9162=9000  +  100+60  +  2;  &o. 

Example  1.— Multiply  £71  168.  4fd.  by  79. 


Here  the  given  multiplier,  79 
70  —  9,  and  the  factors  of  70  are 
10  X  7,  &c. 


OPERATION 

£ 

8. 

d. 

71 

16 

4f 
10 

718 

3 

in 

7 

5027 

7 

8J- 

646 

7 

6* 

8.V  =  70  tlmcR  the  multiplicand. 
9 


W73       15  3J  =  79         "  " 

ExAMPi,K  2.-— Multiply  16  cwt.  2  qrs.  17  lbs.  by  807. 


tj^  COMPOUND  MoLTirLICATION. 

i 


cwt 

1(} 

qrs. 
2 

OPERATIC 

Ibf.                cwt. 
17  X  7=     116 
10 

X. 

qi-s. 
2 

0 

0 

lbs. 
19  =  7  times  muU 

lG(i 

2 

20  X  6  =    1000 
10 

20  =  60         " 

0  =  no     " 

1667 

0 

0x8=  13336 

Sum  -  14452       3      14  =r  I  <i7      " 
EXERCISK  24. 

Find  tbe  value  of — 

1.  4  bnBh.  1  pk.  1  qt.  k  718. 

2.  JEIO  14s.  lljd.  X  807. 

3.  9  (lays  4  hr».  17  min.  x  263. 

4.  47  yds.  2  ft.  7  In.  X  83. 
6.  6  lbs.  4oz.  7dwt.«197. 

6.  7  a.  4  per.  3  ft.  x  985. 

7.  10  yds.  3  qrp.  1  na.  x  ll48. 

8.  23  07..  7  drs.  2  tcr.  10  grs.  x  647Z. 
0.  JE9  \\*.  41d.  X  8208. 

10.  73  cwt.  1  qr.  10  lbs.  x  07. 

11.  Multiply  7  nilloH  4  fur. -10  per.  2  yds.  2  ft.  6  In.  "by  641 

12.  Multiply  17  Eiig.  olU  4  qr«.  2  na.  1  In.  by  217. 

13.  Multiply  6  cwt.  1  qr.  17  Itm.  4  o«.  7  Jrs.  by  082. 

14.  Multiply  8  n.  2  r.  14  per.  17  yd*.  0  ft.  117  In.  by  2346. 

16.  Multiply  11  yonra  217  days  23  liourn  47  ml:).  18  boc.  by  f  X 
18.  Multiply  3  cordii  7  oord  ft.  14  oublo  ft.  by  loa 

17.  Multiply  7  buBboln  1  pk.  I  |p»t.  1  qt.  1  pt.  by  32ia 

18.  Mulllply  07  lb*.  4  o«.  6  drs.  1  xcr.  11  ijr*.  by  076. 
10.  Multiply  X174  10*.  Oi>l.  by  780. 

ao.  Multiply  23  lb:t.  11  uz.  10  i\y,\.  II  %i^.  by'36<k 
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COMPOUND  DIVISION. 

18.  Compound  Division  is  the  division  of  applicatc  num- 
bers of  more  than  on«  denomination. 

19.  Compound  Division  is  divided  into  two  cases. 
1st.  When  the  divisor  is  an  abstract  number. 
2d.   When  the  divisor  is  an  applioate  number. 

20.  When  the  divisor  is  an  abstract  number  and  not 
greater  tliau  12: — 

RULE. 

Set  the  divuor  to  the  left  of  the  dividend. 

Tlien,  beginning  at  the  left  hand  side,  divide  tlic  first 
te)~in  by  it,  put  the  quoticni  under  that  term,  reduce  the  re- 
mainder, if  any,  to  the  next  lower  denoinination,  and  to  the 
number  thus  obtained  add  the  given  number  of  that  lowei' 
denomination. 

Divide  the  number  thus  obtained  by  the  divisffr,  as  be- 
fore ;  and  so  on. 

21.  If  the  divisor  is  composite: — 

RULE. 

Divide,  as  in  Ride  1,  by  each  factor  in  succession. 

22.  If  the  divisor  is  not  composite  and  is  greater  than 


12; 


RULE. 


Proceed  as  in  Rule  1,  b2it  write  tltc  quotient  to  the  right 
\f  the  dividend. 

Example  1. — Divide  679  lbs.  4  oz.  1  dwt.  by  11, 

OPEKATION.  Here  we  say  ll's  in  Gl,  6  and  1  over; 

.     lbs.      oz.  dwt.  ll's  in  19,  1  and  8  over;  8  lbs.  —  96 

11)079       4      7  oz.  and  4  oz.  make  100  oz. ;  ll's  in  luo, 

9  and   1  over;   1  oz.  —  20  dwt.  and  7 

SI       9      2i\  dwt.  malvo  '11  dwt.,  &.C. 
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Example  2.— Divide  £179  16s.  9d.  by  84. 

OPERATION. 


£ 

"7)179 


16 


12)25       13       9...6  rem. 


2        2       9...9  rem. 

V  X  9  =  63  +  6  =  69,  true  rem. 
Then  £2  2a.  9§|d.  Ans. 


Here  the  factors  o.* 
the  di\'isor  arc  7  and  12, 
and  we  divide  by  each, 
as  in  Example  1.  Froni 
the  two  partial  remain- 
ders we  obtain  the  tiua 
remainder  by  the  rule  iu 
Art.  51,  Sec.  II. 


Example  3. — Divide  723  yds.  2  qrs.  1  na.  by  146. 


yds. 
146)   723 

584 


OPERATION. 

qrs.   na.     yds.  qre.  na. 


1(4       8    8,^4V 


189 
4 


658 
438 

120 
4 

481 
488 

48 

Exercise  26 
Find  the  value  of— 

X()78  0«.4<1. -•■4. 
I'J?  cwt.  2  <ir».  17  Uw.  •♦•  11. 
172  <liij  H  in  li.  20  mill.  •♦•  7. 
6l4l>UN>i    1  t<k.  1  pt.  •*-«. 
417tt  inJIo*  7  fur.  u  iwr.  ■*■  0. 


(1.  2P0  (tq.  ppr.  7  yd*.  8  f-  .4-  3 

7.  Ill  11m.  7  or..  4  (Ir,  2  Mr.  ■•-."i 

8.  n(i«iili«.  1<|1.  1  llt.^•12. 
0.  Xltl7(l  Mm.  0J«I.  -♦■  8. 

10.  7UU  uwt.'  1  ^r.  10  lU.  •«- 10> 
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n.  jei96  7s.  8d.  +  24. 

12.  140  fur.  17  per.  4  yds.  +  J 

13.  1479  hrs.  47  rain.  16  sec.  • 

14.  1890  lbs.  7  oz.  12  dwt.  ■*■ 

15.  079  sq.  per.  7  ft.  107  Id.  h 

16.  3  qre.  19  lbs.  11  oz.  7  drs. 

17.  1107  yrs.  119  days  11  hrs.  ^ 

18.  987  oz.  7  drs.  1  «cr.  16  gri. 

19.  1079  r.  4  per.  7  ft.  90  iu.  ■ 

20.  7907  wks.  4  days  17  w*.  ■ 

21.  je96749  16fl.  11  Jd.  -f  111 


22. 

470  c.  7  c.  ft.  U  cub.  ft.  -»-  89. 

35. 

23. 

7171°  17'  19"+147. 

-»-81. 

24. 

1407  French  ells  1  qr.  2  na. 

108. 

1  in.  -t-  267. 

♦•132. 

25. 

910  miles  6  fur.  4  yds.  -♦-  67. 

H.72. 

26. 

£1911178.  Of d. -1-101. 

■»-144. 

27. 

9134  lbs.  4  oz.  17  d\vt.  -^  86a 

.+97. 

28. 

7149  bush.  1  qt.  1  pt.  ■♦•  41'.. 

hll7. 

29. 

2710  days  14  hours  17  min. 

t-916. 

9  sec.  -1-  603. 

30. 

4000  cwt.  IP  Vo9.  11  oz.  ■*■  347. 

23.  When  the  Oivisor  is  an  applicate  number  the  quo- 
rtent  is  ail  abstract  number,  and  means  so  many  times,  and 
we  proceed  accoiding  to  the  following 


RULE. 

Reduce  hoth  the  divisor  and  the  dividend  to  the  lowest 
denomi7uition  mentioned  in  eithr,  and  tlien.  proceed  as  in 
€ommo7i  division. 


dwt 


Example  I.— Divide  '73  oz.  4  dwt.  17  grs.  by  9  oz.  7 


OPERATION. 

yS  oz.  4  dwt.  IV  gi-s.  =  85153  grs. 
9  oz.  1  dwt.  =  4488  gr.q. 

4488)35153(7Jiii  A71S. 
31416 


8737 


Here  we  reduce 
both  the  dividend 
and  the  divisor  to 
grains,  that  being  tho 
lowest  denomination 
contained  in  cither. 
We  then  find  that  the 
4ivisor,  4488,  is  contained  in  the  dividend  7  times,  with  a 
•remainder,  3737,  and  according  to  the  methods  already 
explained,  we  set  down  this  remainder  above  a  liiie  with  the 
Jivisor  beneath  it.  We  may,  however,  read  the  answer,  7 
times  with  a  remainder  of  3737  grains  or  7  oz.  15  dwt.  17 
grains  yet  to  be  divided. 


^8  MISCELLANKOUS  PK0BLKM8. 

Example  2.— Divide  £'793  168.  Sjd.  by  £1*7  Us.  9d. 

OPERATION. 

£793  ICs.  5id.  =  762009  farthings. 
£17  14s.    9d.  =  17028  " 

I7028)762069(44ifg|^.  An&. 
68112 


12837' 


JlilXERCISE  26. 

Rnd  the  value  of — 

1.  739  days  4  hours  16  tnin.  -»-  23  boars  14  mln.  43  seo. 

2.  £4967  09.  Oi<l.  -*-  £03  178. 

8.  £1192  17b.  Sa.  -•-  £9  17!<.  4}a. 

4.  980  cwt.  2  qrs.  17  lbs.  -»-  0  cwt.  1  qr.  17  lbs.  9  oz. 

6.  420  a.  1  r.  23  per.  -t-  2  a.  8  por.  17  yd?.  4  ft. 

6.  71  fur.  16  per.  3  ydB.  1  ft.  -4-  27  per.  3  yds.  2  ft.  7  in. 

7.  1122  cords  3  cord  ft.  -»- 12  cords  11  cubic  ft. 

8.  Ill  lbs.  4  oz.  7  dwt.  -^  9  oz.  7  Uwt.  17  grs. 

9.  1468  Eng.  oils  2  qre.  1  na.  ■*-  73  Flcm.  oils  1  na.  3  '«. 
la  470  bush.  1  gal.  1  pt.  ■*■  3  bush.  1  pk.  1  qt. 


11.  Divide  6  lbs.  4  oz.  1  dr.  by  1  oz.  7  drs.  1  scr.  7  j    c 

12.  Divide  £9  48.  7^(1.  by  3«.  11^1. 

13.  Divide  7  acres  by  17  sq.  ydi<.  6  ft.  4  In. 

14.  Divide  927  miles  4  fur.  7  per.  by  0  miles  3  InolioS. 

16.  Divide  11  ytnrs  47  days  1  liour  by  23  weeks  2  (i/iy-  7  houri. 
10.  Divide  107  bush.  1  pk.  by  9  l)U8li.  1  qt. 

17.  Divide  17  tons  by  14  cwt.  3  qrs. 

18.  Divide  120  yds.  1  qr.  2  nn.  by  17  French  oil       (jr.  1  In. 

19.  Divide  903  iiiUcs  420  yds.  by  7  fur.  03  yds. 

20.  Divide  £illl  llH.  nil.  by  jC12  138.  4M- 

E.XKnciuK  27. 
Mhrellanemt*  Problema. 

1.  Rodneo  1780  FloinUh  oIIh  to  foet. 

2.  Add  t<»trother  07  Hm.  4  <w.  7  dwt. ;  10  Ihs.  ♦  ny..  Ifl  pfw. ;  43  I'm.  7 

dwt.  9  uri). ',  19  lbs.  4  oz.  11  dwt. ;  iiitd  Ik  ox,  6  gia. 


MISOELLANEOUH  PROBLEMS.  >jQ 

3.  ExprcBB  714, 1111,  2704,  91671,  813471,  and  31017169  In  Roman 

numerals. 

4.  Divide  i;i79  6s.  ll^d.  equally  among  11  per80iiB. 

6.  A  fiovoreign  weigLB  about  123  grains  ;  •what  is  the  weight  of 

.£7500  in  gold  ? 
6<  Read  tlio  ibllowiug  numbers  : 

1002000047006 
900011110011110011 
1(5714967904 
71300400200 
1.  Sound  trnvols  at  tho  rate  of  1120  foet  per  second  ;  the  flash  (ft 
a  cannon,  fired  on  one  side  of  a  river,  is  obBcrvod  by  a  person 
standing  directly  opposite  on  tlio  other  side  11  seconds  beforo 
ho  liears  tho  report.     IIow  many  miles,  fur.,  &o.,  is  tho 
river  in  width  ? 

8.  Tho  new  Canadian  cent  is  exactly  1  inch  in  diameter  and  100 

weigh  exactly  1  lb.  Avolrdupol*  ;  what  would  be  tho  weight 
and  wortli  of  that  number  of  cents  wliich  would  reach  com- 
pletely round  the  earth,  the  circumference  being  24902^  miles  ? 

9.  How  long  would  it  rociuiro  to  count  $794671  in  twenty-cent 

pieces,  at  the  rate  of  108  coins  per  minute? 

10.  If  ft  person  spends  upon  an  average  $2"17  per  day,  how  much 

does  he  spend  during  tho  year  ? 

11.  What  is  the  weight  of  3  dozen  silver  forks,  each  weighing  4  oz, 

1  dwt.  6  grs.  ? 

12.  Bought  1  lb.  of  tea  for  75  cents,  3  lbs.  of  coffee  at  14  cents  per 

lb.,  6  lbs.  of  rice  at  5  cents  per  lb.,  27  lbs. of  sugar  at  11  cents 
per  lb.,  13  lbs.  of  raisins  at  15  cents  per  lb.,  and  a  barrel  ot 
flour  for  $7-20 ;  how  much  have  I  to  pay  for  the  whole  ? 

13.  Write  the  following  expressions  in  common  figures  :  XI,  LD, 

MMMCCCXXXIII,  MMDCLXC,  LXXXMXXLIV, 


CDLMDCCIX,  MXCMV,  and  MMVCMDCCII. 

14.  How  many  times  can  167  be  subtracted  from  271496? 

15.  When  the  multiplier  Is  714  and  the  multiplicand  9167,  what  is 

the  product  ? 

16.  What  is  tho  ninth  part  of  67  a.  4  per.  17  yds.  ? 

17.  Divide  £16  lis.  among  3  persons,  bo  that  one  shall  have  £i  2a. 

more  than  each  of  the  others. 
IS.  Divide  $744  among  four  persons,  bo  that  the  first  shall  havo 
one-sixth  of   tho  whole,  tlie  second  one-fourth  of  tho  re- 
mainder, and  tlie  other  two,  each  half  of  what  then  remains. 
What  is  the  share  of  each  ? 

Ifc  ir  A  has  i,176  48.  5f  d.  and  B  has  $694-70  ;  which  has  most,  and 
how  mucli? 

a*  A  regiment  of  soldiers  contains  1147  men  ;  how  much  cloth 
would  it  require  to  muko  coats  for  the  whole,  each  coat 
taking  4  yds.  1  qr.  3  ua.  ? 


80  MISCELLANEOUS  PROBLEMS. 

21.  What  1b   the  weight  of  $719640   in  cent   pieces,  Canadian 

money  ? 

22.  ReduRc  7  miles  4  fur.  17  per.  to  fathoms. 

23.  The  quotient  is  749,  the  divisor  47  ;  what  is  the  dividend? 

24.  What  is  the  difference  between  XMMCI  and  16701  ? 

25.  Tlw»  minuend  is  71467,  the  remainder  61794,  what  Is  the  sub 

vrahend  ? 
!ftj.  Divide  $679  among  two  persons,  so  that  the  first  shall  havt 
$146  more  than  the  second.    What  is  the  share  of  each  ? 

27.  What  is  the  product  of  714  +  16  +179  +  42  +  03»  multiplied  bj 

91467-234-946-1127-80010  +  27-67  +  83? 

28.  How  many  bushels  of  wheat  are  there  in  71496  lbs.  ? 

29.  Write  down  as  one  number,  six  trillions  seven  miUions  ninety- 

six  thousand  four  hundred  and  five. 
80.  The  Bum  of  two  numbers  is  1746  ;  one  is  974,  what  is  the  other? 

31.  What  is  the  cost  of  23  pair  of  shoes  at  6s.  lid.  per  pair  ? 

32.  A  gallon  of  water  woiglis  10  lb*,  and  a  cubic  foot  weighs  62i 

lbs.  ;  how  many  gallons  arc  there  in  748  cubic  feet  f 

33.  Two  men,  A  and  B,  run  a  race.    A  gives  B  a  i<tart  of  17  yards, 

but  gainH  on  liini  at  the  rate  of  2  ftol  in  6  yanlK';  liow  much 
will  A  be  in  advance  of  B  when  B  has  run  one  mile? 

SI.  Divide  $74960  among  A,  B  and  C,  so  that  A  shall  have  as 
much  as  B  and  C  together,  and  B  and  C  equal  sharca 
Wliat  Is  the  sliare  of  each  ? 

36.  2366  cubic  feet  of  wood  are  to  be  divided  among  throe  charit- 
able institutions,  ho  that  as  often  as  the  first  receives  2  cublo 
feet  the  second  shall  receive  6  aud  the  third  7  ;  how  many 
cords  does  each  receive  ? 

86.  A  farmer  owned  247  acres  of  land  and  disposed  of  it  as  follows : 

ho  gave  1  a.  1  r.  17  per.  for  a  school  silo,  sold  17  a.  23  per., 
gave  21  a.  1  r.  to  his  wife,  and  divided  the  romnindor  equally 
among  his  8  sons  ;  how  niucli  did  each  son  receive? 

87.  If  17  seconds  olapso  between  the  Hash  of  lightning  and  the 

arrival  of  the  report  •  allowing  sound  to  triivi<l  at  the  rate 
of  1120  feet  per  second,  how  far  otf  is  the  thunder-cloud  > 
38.  The  London  Times  has  a  circulation  of  12(H)0  nor  diiy  ;  If  It  bo 
sold  at  fid.  ])er  copy,  ex|)reMH  In  pound.s,  Hlillllngn,  ami  pcnoo, 
and  aiKO  in  <IoIlars  and  cents,  the  Mum  realized  by  Its  sale  for 
one  entire  year  (313  days). 

80.  The  grentor  of  two  numbers  Is  710  and  Ihotr  differonoo  207, 
what  Is  the  smaller  number? 

40.  The  Jowlsli  sliekel   wi'IkIumI  210  gmltis  Troy,  and  was  worth 

ulxiilt  "Jj.  Tijil  < 'rtirnHnii  ctirrcnry  ;  what  was  the  weight  of 
n  tiil>  '.<,  mid  what  was  thu  value  of 

f.(K)  t  1 

41.  A  wIhIi.   :  1»  of  cloth  at  £1  7h.  .(J. I.  i)er 

vard  Willi  11  tor  lluiu'  ui  f3'17  pur  barrel ;  how  uiuny 
Lurtels  of  Uuur  should  he  recall  o  f 
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SECTION  m. 

GREATEST    COMMON    MEASURE    AND    LEAST 
COMMON  MULTIPLE. 


GREATEST  COMMON  MEASURE. 

1.  A  Measure  of  a  number  is  any  number  that  will  ex- 
actly divide  it ;  that  is,  leaving  no  remainder.  ' 

2.  A  Common  Measure  of  two  or  more  numbers  is  any 
aumber  that  will  exactly  divide  each  of  them. 

3.  The  Greatest  Common  Measure  of  two  or  more  num- 
bers is  the  greatest  number  that  exactly  divides  each  of  them. 

Thus  2,  3,  4,  6,  8, 12,  and  24  are  all  common  measures  of  24  and 
■48,  but  24  alono  is  the  greatest  common  measure,  because  it  In  the 
greatest  number  that  divides  both  24  and  48  without  a  remainder. 

Note.— The  Greatest  Common  Measure  is  usually  Indicated  by 
■>he  initial  letters  G.  C.  M. 

4.  To  find  the  G.  C,  M.  of  two  numbers : — 

RULE. 

Divide  the  greater  of  the  ttco  given  mtmbera  by  the 
smaller,  then  the  divisor  by  tlie  remainder ;  next  the  last 
divisor  by  the  new  remainder ;  and  so  on  U7itil  there  is  no  re- 
mainder.    The  last  divisor  mil  be  tJie  G.  C  M.  required. 

Note. — If  the  last  divisor  is  unity,  the  jjivon  numbers  have  no 
common  measure  ;  1.  e.,  they  are  prime  to  one  another. 

Example  1.— What  is  the  G.  C.  M.  of  1825  and  2555? 

OPERATION. 

1825)2555(1  Here   wc   divide   the  greater 

1825  number,  2555,  by  the  less,  1825, 

and    thus    obtain    a    remainder, 

730)1825(2  730,    which    we   now   make    the 

1460  divisor,    and    1825,    the    former 

divisor,    becomes   the    dividend. 

365)'730(2  We  find  that  12,0  goes  into 
730  1825  twice,  and  gives  a  re- 
mainder,  3t-5  ;  and  bo  on.   When 
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865  is  used,  it  leaves  no  remainder,  and  is  therefore  the 
G.  C.  M. 

Example  2.— What  is  the  G.  C.  M.  of  64 Y  and  2760? 


OPERATION. 

647)2750(4 
2688 

162)647(8 
486 

161)162(1 
161 


Here,  in  following  the 
mle,  we  find  that  the  first 
divisor  that  will  go  into 
the  then  dividend  is  1 ;  or^ 
in  other  words,  the  number* 
have  no  common  meatiure. 


1)161(161 
161 


Exercise  28. 
Find  the  O.  C.  M.  of  tho  following  numbore  : 


L  10*24  and  2240. 

2.  1002  and  24409. 

3.  1U24  and  14600. 

4.  8393  and  4009. 
6.  714  and  1176. 

6.  219  mid  11476. 

7.  IfrnW)  and  2.Hm)13. 

8.  2921)  and  21MM. 
».  27526  aiKl  1726. 

10.  2264  and  71001. 


11.  11250  and  lOSlA 

12.  0161  and  7755 

13.  87147  and  17&  l7i 

14.  1261  and  G63. 
16.  918  and  1347. 

16.  1S7  and  268. 

17.  1914  and  367.'" «. 

18.  21071  and  22ill. 

19.  82169  and  b^i, 

20.  462uud212. 


LEAST  COMMON  MULTIPIE. 

6.  One  number  is  said  to  be  a  multiple  .-of  another  «^on 
it  exactly  containH,  as  divisor,  that  other  a  cettaiu  number 
of  times. 

6.  A  Common  Multiple  of  two  or  more  numbcrH  i» 
any  number  that  exactly  contain.M  cnch  of  t'.io/n  na  divisor. 

7.  Tho  Loaat  Common  Mnlliplo  of  t\to  or  mo>-o  ^\\\m' 
ben  if)  tho  k<ut  number  that  exactly  oouluiiui  each  of  thcuk 
as  diviitor. 
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•Thus,  6, 12, 18,  24,  30,  36,  &c.,  are  all  common  multlpttrB  or  3  and 
%  /)ut  the  least  common  multiple  of  2  and  3  is  8. 

NoTK.— The  Least  Common  Multiple  of  two  or  more  numbers 
Is  usually  represented  by  the  Initial  letters  1.  c.  m. 

8.  To  find  the  1.  c.  m.  of  two  or  more  numbers  :— 

RULE. 

Set  down  the  given  numbers  in  a  line,  and  strike  out  any 
thai  are  exactly  contained  in  any  of  the  others. 

Take  any  one  of  the  uncancelled  numbers  as  divisor,  set 
it  to  the  left  of  the  line,  and  strike  out  of  each  remaining 
number  the  highest  factor  t/utt  is  common  to  it  and  the  as- 
sumed divisor. 

Write  the  uncancelled  factors  and  numbers  in  a  line, 
and  again  strike  out  any  that  are  exactly  contained  in  any 
of  the  oiliers.  Assutne  any  one  of  the  uncancelled  numbers 
in  this  second  line  as  divisor,  and  proceed  icith  it  as  before. 

Proceed  thus  until  no  two  numbers  left  in  the  new  line 
have  any  common  measure  but  unity. 

Tlien,  to  get  the  I.  c  m.,  multiply  together  all  the  as- 
tumcd  divisors  and  all  the  numbers  left  in  t/ie  last  line. 

Example  1.— What  is  the  1.  c.  m.  of  6,  8,  10,  12,  16, 
16,  20,  24,  and  30  ? 

OPERATION. 

20)^..gi..j'p..j:;z..;^..i  & . .  20..  24..  so 


4) 


3 
1.  c.  m.  =  20  X  4  X  3  =  240. 

Here,  after  arranging  the  given  numbers,  we  strike  out 
6,  8,  and  12,  becfiuse  they  are  exactly  contained  in  24,  an- 
other of  the  given  numbers.  For  a  similar  reason,  we  strike 
out  10  and  15  (i.  e.  because  they  are  exactly  contained  in 
30).  Next  we  assume  20,  one  of  the  remaining  numbers, 
as  divisor.  Tlie  highest  factor  of  IG  that  is  also  a  factor  of 
the  assinned  number  20  is  4,  and  we  accordingly  divide  16 
by  4,  and  for  a  similar  reason  we  divide  24  by  4  and  30  by 
10.     The  uncancelled  factors  are  now  4,  6,  and  3,  of  which 
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3  is  exactly  contained  in  6,  and  we  therefore  strike  it  O'U, 
This  leaves  4  and  6,  of  which  we  assume  4  as  divisor,  and, 
as  this  contains  2,  a  factor  of  6,  we  divide  the  6  by  2.  Then, 
multiplying  the  3,  remaining,  by  the  assumed  divisors  4  and 
10,  we  get  240  for  the  1.  c.  m. 

Example  2. — What  is  the  1.  c.  m.  of  16,  24,  28,  SO,  S%. 
86,  40,  44,  45,  48,  and  50  ? 

OPERATION. 

40);^. .^j. .28. .80. .32. .36. .40. .44. .45. .48. .60 


6)7 ..  g..  4..  R.. ^1 . 


6. 


1..      ..  2 11..  3..     ..  5 

Then  l.c.m.  =40x6x7x2x11x3x5  =  55440a 

Here  we  strike  out  at  once  16  and  24,  since  they  are 
contained  exactly  in  48.  Then  we  assume  40  as  divisor,  of 
which  4,  one  of  its  factors,  reduces  28  to  7,  36  to  9,  and  44 
to  11.  Also  8,  another  factor,  reduces  32  to  4  and  48  to  6. 
Also  10,  another  factor,  reduces  30  to  8  and  50  to  6.  Also 
B,  another  factor,  reduces  46  to  9.  Next  we  strike  out  3 
and  9  in  the  second  line,  since  they  arc  each  contained  in  9, 
another  number  in  that  line,  kc. 


Exercise  29. 


Find  the  1.  c.  m.  of — 


1.  0,  0,  and  30. 

2.  30  and  S6. 

3.  7,  21,  36,  4,  and  20. 

4.  2,  0,  10,  35,  60,  iind  03. 

6.  2,  4,  0,  8, 10, 12, 10, 18,  and  20. 
8.  8,  0,  11,  22,  72,  82,  and  00. 

7.  0,  10,  14,  IB,  22,  28,  m»d  32. 

8.  6,  10,  ir>,  20,  26,  'M,  :!6,  nnd  40. 
17.  2,  4,  0,  8,  10,  12,  14,  10,  1«,  20, 
la  26,  7,  44,  00,  03,  66,  0,  11,  28,  70,  niiU  4. 
10.  720,  :;iNI,  262,  nnd  640. 

aO.  16,  12,  128,  30,  10,  4,  320,  unU  00. 


0.  1,  2,  3, 4,  6,  0,  7,  8,  and  0. 

10.  3,  0,  0,  12,  48,  21,  24,  nnd  10. 

11.  8,  21,  03,  40, 100, 240,  and  30a 

12.  10,  41,  nnd  38. 

13.  0  nnd  16. 

14.  112,  200,  nnd  72. 
16.  00,  30,  03,  12,  nnd  7. 
10.  3,6,  7,0,  nnd  11. 

2,  24,  20,  28, 80,  and  38. 
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SECTION  IV. 
VULGAR  AND  DECIMAL  FRACTIONS. 


VULGAR  FRACTIONS. 

1.  A  Fraction  is  an  expression  representing  one  or  more 
j»f  the  equal  parts  into  which  any  quantity  may  be  divided. 

Oae  third  is  written i  Four  ninety-eighths   is 

One  fifth  is  written |  written gV 

One  seventli  is  written...^  Seven  hundred  eleven- 
Bix  sevenths  is  written.. .f  hundredtlis  is  writ- 

ffinetcen  twenty-sevenths  ten tWV 

Is  written ^}  &c. 

•'  2.  If  a  quantity  be  divided  into  8,  5,  7,  11,  &c.,  equal 
parts,  then  one  of  these  equal  parts  is  called  one  third,  otie 
fifth,  one  seventh,  one  eleventh,  &c.,  as  the  case  may  be. 

,^  3.  Every  fraction  is  expressed  by  two  numbers,  called 
terms,  written  one  above  the  other  and  separated  by  a  line. 

^_^  4.  The  number  written  below  the  line  is  called  the  De- 
nominator, because  it  shows  the  denomination,  i.  e.,  tells 
into  how  many  equal  parts  the  quantity  is  supposed  to  be 
divided. 

*<-'  6.  The  number  above  the  line  is  called  the  Numerator, 
because  it  numerates  or  tells  how  many  of  these  parts  are  to 
be  taken. 

^"-e.  Every  fraction  expresses  the  division  of  the  numera- 
tor by  the  denominator,  and  the  little  horizontal  line  which 
separates  the  two  terms  is  derived  from  and  stands  for  the 
sign  of  division. 

Tlius,  f  means  either  the  \  part  of  2  or  2  times  the  \  part  of  L 
\\  means  either  the  j'j  part  of  13  or  13  times  the  5'j  part  of  1,  &c. 

^  7.  Since  every  fraction  expresses  the  division  of  the  nu- 
merator by  the  denominator,  it  fcUows  that— r 
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"       The  value  of  the  fraction  ia  the  quotient  obtained  cy 

dividing  tlie  numerator  by  the  denominator,  and  hence, 
."  Multiplying  the  numerator  of  a  fraction  by  any  number, 

multiplies  the  fraction  by  that  number. 
►  Multiplying  the  denominator  of  a  fraction  by  any  number, 
divides  the  fraction  by  that  number. 
Multiplying  both  numerator  and  denominator  of  a  fraction 
by  the  same  number,  does  not  afl'ect  the  value  of  the 
fraction. 
Dividing  the  numerator  of  a  fraction  by  any  number,  divides 

the  fraction  by  that  number. 
Dividing  the  denominator  of  a  fraction  by  any  number, 
multiplies  the  fraction  by  that  number. 
..  Dividing  both  numerator  and  denominator  of  a  fraction  by 
the  eame  number,  does  not  affect  its  value, 

— '     8.  Fractions  are  divided  into  two  clasaes,  Vulgar  and 
Decimal. 

^ .     9.  A  Decimal  Fraction  is  a  fraction  in  which  the  denom- 
inator is  1,  followed  by  one  or  more  O's. 

10.  All  other  fractions  arc  Vulgar  or  Common  Frac-- 

tions. 

Note.— Tho  word  "  vulgnr"  la  hero  used  in  the  bchbo  of  "  com- 
mon.'* 

11.  There  are  six  kinds  of  Vulgar  Fractions — Proper, 
Imjyroper^  Mixed,  SimpU;  Compound,  and  Voiiiplcx. 

12.  A  Proper  Fraction  is  one  in  which  the  denominator 
Im  greater  than  tlie  numerator. 

A  Proper  Fraction  may  also  be  defined  to  be  a  fraction 
wboHo  value  is  less  tlian  1. 

ThtM  ft,  t,  If,  AV,  Ac,  wro  proper  fhiolloni. 

--       13.  An  Improper  Fraction  is  a  fraction  whose  dcnomi« 
nator  in  not  greater  timii  ils  numerator. 

An  Iinprojier  Fraclinn  may  id.so  be  defined  to  bo  a  fruo- 
tlim  wliciMc  value  ii*  e(|uai  to  or  greater  thiin  1. 

Thus  I,  V.  !>  M.  Vi".  Mil  li  Id  *^"'.  'irivliiiproiMT  frartloim.      ■ 
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14.  A  Mixed  Numl)cr  is  a  number  made  up  of  a  whole 
flumber  and  a  fraction. 

Thus  16|,  193},  1||,  999f ,  6/j,  2i,  <to.,  are  mixed  numbers. 

**-     15.  A  Simple  Fraction  expresses  one  or  more  equal 
parts  of  unity. 

TbuB  i,  f,  },  i},  },  ill,  &c.,  aro  simple  fractions.  I 

\  16.  A  Compound  Fraction  expresses  one  or  more  eqiial 
parts  of  a  fraction,  or,  in  other  words,  is  a  fraction  o/.  a 
fraction. 

Thus  1  of  ;,  J  of  J  of  il  of  S  of  ij*,  &.O.,  aro  comround  fi  ic- 

tiCUB. 

\      17.  A  Complex  Fraction  haa  a  fraction  or  a  mixed  num- 
ber in  its  numerator  or  in  its  denominator,  or  both. 

^1    7  I  OrT<   0|    1 1  ^c-i  ^o  complex  fractions. 

I  18.  Any  whole  number  may  be  made  a  fraction  by 
jnacing  1  beneath  it  for  denominator. 

Thus  5  =  {,  17  =  Y-,  11  =  V-,  217  =  2 5 1,  &c. 


EXERCISE. 

1.  Kead  the  followlnjj  fractions  :  t'e,  0|S|,  i,\V.  tt?.  ToJb.  i'uV- 

2   Read    tho    following    fractions :    7i,  ll^i    Si    217i*„  OOS^Jg, 

113795"i,'VVa- 

3.  Read  tho  following  fractions  :  f,  iji/-,  i\*,  Jf ,  OyJIj,  jj,  }M|. 

I.  Read  all  tho  proper  fractions  found  in  tho  abovf. 

6.  Read  all  tho  improper fractioiis. 

6.  Road  all  tho  mixed  numbers. 

1.  Write  down  on  your  slate  any  six  proper  fractions. 

8.  Wrilo  down  on  your  slalo  any  hIx  iniiiroiicr  fimtlona. 


gg        REDUCTION  OF  FRACTIONS. 

9.  Writ©  down  on  your  slate  any  six  mixed  numbers. 

10.  Write  down  on  your  slate  any  six  decimal  fractions. 

11.  Write  down  on  your  slate  any  six  simple  fractions. 

12.  Write  down  on  your  slate  any  six  compound  fractions. 

13.  Write  down  on  your  slate  any  six  complex  fractions. 

14.  Express  7,  9,  4,  23, 17,  34, 109,  and  207  as  fractions. 


REDUCTION  OF  VULGAR  FRACTIONS. 

/    19.  To  reduce  an  integral  number  to  a  fraction  having 
L  given  denominator: —  - 

/  RULE. 

>y  Write  the  integral  number  as  a  fraction  having  \  fur 
\denominatffr,  and  multiply  both  numerator  and  d^iuominator 
I  of  the  resulting  expression  by  the  given  denominator. 

j       Example  1. — Reduce  123  to  a  fraction  having  20  fi» 

/    denominator. 

'  OPERATION. 

128       ,  123'  X  20      2460    . 
123=-,and-^^^^  =  -2o-^n*. 

Example  2.— Reduce  17  to  a  fraction  having  29  for 
denominator. 

OPERATION. 

,w      1"^      .,1'7  >«  29      498 
l^='T''^^Tir29  =  -29   ^'"' 

Exercise  80. 
1  Bodnoo  7,  9,  27  ud  40  to  frnctlonii  having  11  for  denominator. 
8.  Hoduco  3,  207, 440,  and  0  to  fraotlouH  haviug  100  for  donomina 

tor. 
•.  B«<lnco  22, 47, 00,  and  100  to  ft-ootioDit  having  03  fur  donomins 

tor. 
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4.  Rodnce  217,  613,  927,  and  4  to  fractions  having  13  for  denomina- 
tor. 

6.  Reduce  27,  304,  617,  and  93  to  fractions  having  248  for  denom- 
iuator. 

6.  Reduce  209,  407,  789,  and  5  to  fractiona  having  611  for  denom- 
inator. 


20.  To  reduce  a  mixed  number  to  an  improper  frac- 
tion : — 

RULE. 

Multiply  the  whole  number  by  the  denominator  of  the 
fraction,  to  the  product  add  the  given  numerator  and  place 
the  sum  over  the  given  denominator. 

Example  1. — Reduce  V^  to  an  improper  fraction. 
OPERATION.        Ilere  we  multiply  tlie  wliole  number,  7,  by 
TJ         the  denominatoi',   i),  and  to  tlic  product,   63, 
9  add  tlie  numerator,  4.     Tliis  gives  67  for  tlie 

—        numerator,  beueatli  which  we  write  the  given 
^9^        denominator,  9. 

Example  2, — Reduce  167|f  to  an  improper  fraction. 

OPERATION. 

167  X  19  =  3173  and  3173  -(-  14  =  8187; 
hence  167-}-^  =  ^|§i.  Am. 

Exercise  31. 
Reduce  the  following  mixed  numbers  to  improper  fractione : 


1. 

16f. 

6. 

27if. 

11. 

6A. 

16. 

llliWr. 

2. 

9A. 

7. 

186^t. 

12. 

2097A- 

17. 

214,Vy. 

8. 

14t%. 

8. 

200jb- 

13. 

6l7Mt. 

18. 

63H. 

4. 

'71|. 

9. 

vism. 

14. 

4im. 

19. 

23453if 

6. 

161^. 

10. 

91H. 

15. 

6170,^0^ 

20. 

1919-,^V 

21.  To  reduce  an  improper  fraction  to  ita  equivalent 
toixed  number: — 

^  RULE. 

Divide   the   numerator   by   the   denominator^   and    the 
quotient  will  be  the  required  mixed  number. 
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Example  1. — Reduce  ^^*-  to  a  mixed  number. 

OPERATION. 

i-^J-^  =  1*714  -J-  9  =  190J.  Ans. 
Example  2. — Reduce  -Hui^  to  a  mixed  number. 

OPERATION. 

Hik^  =  14*^16  -r  109  =  135x^5.  Atis. 

I  Exercise  32. 

Reduce  the  following  improper  fractions  to  their  equlvalen* 
mixed  numbers : 


1. 

V-. 

6, 

*•?*. 

11. 

^Ui-\ 

16. 

'^W. 

2. 

i-n^. 

7. 

Hi'^^. 

12. 

W. 

lY. 

H=^F. 

8. 

i^A. 

8. 

HgJ5^. 

13. 

^J^. 

18. 

H¥^. 

4. 

iti2fijiai_ 

9. 

Hl^. 

14. 

Vj^. 

19. 

^-HJ^. 

^ 

w. 

10. 

^\^F. 

15. 

W. 

20. 

WA^ 

22.  To  reduce  a  fraction  to  ita  lowest  terms : — 

RULE. 

Divide  both  numerator  and  denominator  bt/  tluir  jrtateat 
common  mcasnrc. 

Example  1. — Reduce  f  f,U  to  ita  lowest  terrac 

OPERATION. 

By  Art.4,  Sec.  III.,  the  O.  C.  M.  of  1512  and  23Y0  is  21fl. 
Then  1512-1- 21ft  =  7,  and  2:i76 -*- 210  =  11 ;  hence  iSIJ 
=  -)V'  An». 

Example  2. — Ucducc  tJ!}  W  to  it«  lowest  terms. 

OPKKATION. 

Th«  n.  ().  M.  of  481  and  2ft«77  in  IM. 

Thi-n    -ISI  -♦-  18  --  ;i7,    and    2(i:t77  +  l:J      2029  ;     li.t.<  o 
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EXKRCISE    33. 
Reduce  the  following  fractious  to  their  lowest  terms  : 

1-  mi      4.  uH-      7.  Hii       10.  w,!. 

2.  UH'  5.  V.Hi^.  8.  ^mi  11-  i¥,Wj. 


Note.— A  fraction  can  sometimes  be  reduced  to  itslowost  termo, 
and  llio  work  may  almost  always  bo  materially  lessened,  by  divid- 
ing both  numerator  ami  denominator  by  any  number  which  will 
go  into  each  of  tlicm  without  a  remainder.  In  order  to  facilitate 
this  mode  of  reduction,  it  is  necessary  to  remember  the  following 
facts  : 

1st.  Any  number  that  ends  in  6  is  divisible  by  5. 
2d.    Any  number  tliiit  ends  in  0  is  divisible  by  10,  5,  or  2. 
3d.    Any  number  th.>it  ends  in  an  oven  number  is  divisible  by  2. 
4th.  When  the  two  right-hand  figures  aro  divisible  by  4,  the  whole 

is  divisible  liy  4. 
6th.  When  the  three  right-hand  figures  are  divisible  by  8,  the  whole 

number  is  divisible  by  8. 
Cth.  When  tlio  sum  of  the  digits  of  a  number  is  divisible  by  9,  the 

sum  itself  is  divisible  by  9  or  by  3. 
7th.  When  tlio  sum  of  the  digits  of  a  number  is  divisible  by  3,  the 

number  itself  is  divisible  by  3. 
8th.  When  the  sum  of  the  digits  standing  in  the  even  places  la 
equal  to  the  sum  of  the  digits  standing  in  the  odd  places,  tho 
number  is  divisible  by  11. 
Thus  tho  number  7416  is  divisible  by  4,  because  18  (the  last  two 
digits)  is  divisible  by  4. 

is  divisible  by  8,  because  416  (Its  last  three 

digits)  is  divisible  by  8. 

is  divisible  by  9,  because  the  sum  of  its 

digits    (7  -(•  4  +  1  +  6  =  18)    is    divisible 
by  9. 

is  divisible  by  3,  because  the  sum  of  its 

digits    (7  -^  4  -(-  1  +  6  =  18)    is   divisible 
by  3. 
Bo  also  the  number  4567321  is  divisible  by  11,  since  tho  sum  of  tho 
digits  in  the  odd  places,  l  +  3-^■0-^4  =  14  =  2-^7-^5:  tho 
sura  of  tho  digits  iu  tho  even  places. 

23.  To  reduce  two  or  more  ftactions  to  equivalent  frac- 
tions liaving  a  common  denominator: — 
RULE. 
Mnd  the  least  common  multiple  of  all  the  denominators- 
Mnltipli/  both  terms  of  each  fraction  by  the  quotient  ob- 
tained by  dividing  this  least  common  multiple  by  the  denom- 
iri  ator  of  the  fraction. 
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Example  1. — Reduce  ^,  f,  ^,  f,  |,  and  |,  to  equivalent 
fractions  liaving  a  common  dcuomiuator. 

OPEnATION. 

The  leaat  common  multiple  of  the  denominators,  4,  Y,  9,  8, 

2,  and  3,  is  604. 
Then  504  -f-  4  =  126,  the  multiplier  for  both  terms  of  the 
^  1st  fraction. 

504  -i-  1  =  12,  the  multiplier  for  both  terms  of  the 

2d  fraction. 
604  -f-  9  =  56,  the  multiplier  for  both  terms  of  the 

3d  fraction. 
504  -5-  8  =  63,  the  multiplier  for  both  terms  of  the 

4th  fraction. 
504  -^  2  =  252,  tlie  multiplier  for  both  terms  of  tlie 

5th  fraction. 
604  -7-  3  =  1C8,  the  multiplier  for  both  tonus  of  the 
6th  fraction. 
And  the  fractions  are  m,  Mf ,  *M,  Hi,  Ul  «"d  Ul 

Example  2. — Reduce  ^,  i,  ^,  and  -jV,  to  equivalent  frac- 
tions having  a  common  denominator. 

OPERATION. 

The  I.  c.  m.  of  Y,  5,  9,  and  10  is  030. 

Multiply  both  terms  of  the  Ist  fraction  by  90  (i.  e.  '^^'^), 
"  "  2d        "      by  126  (i.  e.  li^a), 

"  "  8d        "      by    70  (i.  e.  H^i 

"  "  4th       "      by    63  (i.  e.  ^1^^), 

and  the  fractions  become  gSg,  gjg,  JSJj,  and  JJ^. 

ExKuciSE  84. 
Reduce  to  oqulviUont  frooUout  Imviiig  a  oomnion  dcnomtnator . 


2.  f ,  f ,  e,  S,  and  f 

»•  i'-,  9,  8,  8.  ttnJ  A. 

4.  f,,  H,  h  5,  I'n.  and  4|. 

B-  45,  A,  iV,  38. 8.  ft" J  t- 

«•  i,  i,  h  i,  4,  a"J  A- 


V.  !,  I  i,  and  ft. 

8.  i;  B,  -."o,  H,  +i,  and  H- 

9.  -li, +^,  ft"<H!l. 

10.  +f,  iH),  +{»,  and  iV 

11.  A, +4,  i  J,  and  H. 

12.  «,  foVJJ.U.oiida 
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24.  To  reduce  a  compound  fraction  to  a  simple  one  : — 

RULE. 

Multiply  all  the  numcratwa  together  for  a  new  numer- 
ator, and  all  tlie  denominators  together  for  a  new  denomi- 
itator. 

NoTB.— Before  applying  this  rule,  wo  may  cast  out  or  cancel 
•11  the  factors  that  arc  common  to  a  numerator  and  a  denominator 
of  the  compound  lYaction. 

Example  1. — Reduce  A  of  4^  of  f  of  i}  of  f^  to  a 
simple  fraction. 

STATEMENT. 

^      4      3      22      85  _  6x4x3x22x36 
n°  1^  5°  21°  16  "11x7x5x27x16 

CANCELLED. 

2  2      3 

^x^x3x;2;Zx3^      1       . 

~  i — ^r;:  =  ::;•     Ans. 


Wx''x^x;<!7x;^ 

8       jf 

Hero  6  and  27  contain  a  common  factor,  3,  which  is  cast 
out,  and  these  numbers  thus  reduced  to  2  and  9.  Next, 
tins  2  reduces  16  to  8,  and  the  9  is  reduced  to  3  by  the 
third  numerator,  which  is  thus  cancelled.  Agsxin,  11  can- 
cels 1 1  (the  first  denominator)  and  reduces  22  to  2,  and  this 
2  reduces  the  8,  before  obtained  from  the  16,  to  4.  Next, 
this  4  js  cancelled  by  the  4  in  the  numerator.  Again,  7 
cancels  the  7  in  the  denominator  and  reduces  the  85  in  the 
numerator  to  5,  and  this  5  cancels  the  5  in  the  denominator. 
All  the  niimeratoi-s  are  now  reduced  to  imity,  as  also  all  the 
denominators  but   the  fourth,  Avhich  is  3.     The  resulting 

1x1x1x1x1 
fraction  Is  therefore  4 — ; — - — - — -  ;    but  as  1  is  never  con- 
1x1x1x3x1 

sidored  as  a  multiplier  or  divisor,  we  write  the  result  simply 


94 


REDUCTION  OF  FRACTIONS. 


Example  2. — Reduce -f.-  of  |  of  f  of  f^  to  a  simple  fnuv 


tion. 


STATEMENT. 

Ty     .4       _3_      65  _    7x4x8x55 
—  of—  of  y  o  -  —  — ^  6  X  6  X  20 


CANCELLED. 


Ixfxjix^^  _     7     _  7 
W  X  p  X  jjl  X  ;^p  "■  2  X  6  ~  10" 
2  5 


Ans. 


NoTB  2.— If  finy  term  of  tho  compound  frnctiou  be  ft  mixod 
number,  it  must  bo  reduced  to  its  equivalent  improper  fraction 
before  applyicg  the  rule. 


Exercise  86. 
Reduce  to  equivalent  simple  fraction*. 

1.  iofJofUofHofi. 

2.  iofjof  JofHofH• 
8.  f  of  JofHofi\of32. 

4.  2^ofiofAof  Aof  22 

5.  *of  Aof27iofi. 

6.  -ft-of  8|of48iof:^. 


7.  6J  of  9^  of  i  of  5  of  S>. 

8.  27iof^ofHoftt4. 

9.  -ft-  of  8}  of  6|  of  iV- 
10.  ioflofiofiofgofiV 
U.  2iof8Jof4Jof6iof6i. 

12.  8f  of  8f  of  9^  of  H  of 
H  of  ih- 

26.  To  reduce  a  complex  fraction  to  a  simple  one : — 

RULE. 
Jtcdttee  both  numerator  and  denominator  to  ximplc  fra«. 


tionn. 


Tlun  mitlttpl;/  thr  cTlrnnrn  or  outside  numbers  toyct/ur 
for  a  new  numerator,  avd  llir.  means  or  intermediate  nuvi' 
bcra  together  for  a  new  denominator. 


RKDirCTION  OF  FRACTIONS. 
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41 
ExaMSLK  1. — Reduce  —  to  a  simple  fraction. 


3. —A  _Q  X  11  _99 


TtV-  Ans. 


NoTK.— Factors  that  are  common  to  one  of  the  extrcmcB  and 
>ii«  of  the  moans,  are  to  be  struck  out  or  cancelled. 

EzAUTLK  2. — Reduce  -—  to  a  simple  fraction. 
9         1 


81 

If^       90 
11 


f>X  xH  _  1x9 

10 


=  61V  Atis. 


Exercise  36. 


Reduce  ta  equivalent  simple  fractione : 


i 
11 


1 


9 


19^ 


6J 


1! 


9 


10. 


11. 


i». 


3^ 
3^ 


4i 


6f 

7 


26.  To  reduce  a  dcuomiuatc  fraction  from  one  denomi- 
nation to  another : — 


90        REDUCTION  OF  FRACTIONS. 

RULE. 

If  the  reduction  be  from  a  loioer  to  a  higher'  denomina- 
tion multiply  the  denominator,  but  if  from  a  higher  to  a 
loioer  denomination  imdtiply  the  numerator,  as  in  reduction 
of  whole  numbers. 

Example  1. — Reduce  -jV  of  an  hour  to  the  fraction  of  a 
week. 

OPERATION. 

7  7  1 

T^  ^-  .=  ^ — :r;  ^-  =  ^ — iTa — ;;  "^^^  = 


17x24    ■       17x24x7  17x24 

4W     ^'"• 
OrJ».iefly, 

7  1 

^     i.  =  rz-^r; — z  =  71^  oi  &  week.     Atis. 
17  X  24  X  7       408 

•   Example  2. — Reduce  ij^  of  J  of  f  of  36  oz.  to  the  frac, 
jOn  of  a  pound  Avoir. 

OPERATION. 

I  of  f  of  f  of  86  oz.  =  J  oz.  (by  Art  24.) 
4 
Then  ^  oz.  =  - — -  =  -jV  lb.     Ans. 
o  X  16 

Example  3. — Reduce  J  of  an  acre  to  the  fraction  of  8 
yard. 

OPERATION. 

,     -  7x4x40x30^, 

S  of  an  acre  = =  of  a  yard 

88880    ,         ^      6770 
=  — -—  of  a  yard  =  — ; — .     An». 
o  1 

Example  4.— Reduce  \  of  ^-  of  \\  of  J  J  of  26  furlonga 
to  the  fraction  of  i^  of  f  of  g  of  7  feet. 

OPERATION, 

\  of  iV  of  H  of  tH  of  25  furlongs  =  ^  of  a  fur. 

f  of  J  of  B  of  7  feet  =  i  of  a  foot. 

«.       ^    »     /.  4x40x6Ax'xfr       ....       -, 

Then  J  of  a  fur.  = r^   ^— i  =  Mp  =  fraction  of 

i  of  a  foot.     An*, 
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Exercise  37. 

1.  Reduce  i^i"  of  a  day  to  the  fraction  of  a  week. 

2.  Reduce  /y  of  a  cvvt.  to  the  fraction  of  a  quarter. 

3.  Reduce  f  of  ^;^  of  ^  of  a  yard  to  the  fraction  of  an  ell 

Flemish. 

4.  Reduce  J  of  ^  of  \^  of  a  mile  to  the  fraction  of  a 

perch. 

5.  Reduce  ^  of  ^  of  3|  inches  to  the  fraction  of  a  linear 

yard. 

6.  Reduce  f  of  |  of  -  of  6  oz.  to  the  fraction  of  i  of  ^  of 

4f 

f  of  a  scruple. 
7    Reduce  fo  of  A  of  ^  of  -y-  of  a  pint  to  the  fraction  of 

T 

4^ 
4  of  f  of  --J-  of  a  bushel. 

8.  Reduce  f  of  A  of  6f  sloillings  to  the  fraction  of  one 

pound. 

9.  Reduce  -^  of  4f  hours  to  the  fraction  of  a  week. 

44 
10.  Reduce  f^  of  a  lb.  to  the  fraction  of  |  of  J  of  -|  of 

---  of  a  dwt. 

"1  f 

91 

(1.  Reduce  f  of  4|  of  -——•  of  f  f  of  an  acre  to  the  fraction 

of  f  of  a  square  yard. 

12.  Reduce  —  of  —  of  -y-  of  J  of  a  farthing  to  the  fraction 
7       3|       4 

of  a  pound. 

27.  To  reduce  one  denominate  number  to  the  fraction 
»f  another: — 

RULE. 

Reduce  both  quantities  to  the  louxst  defiominaiion  eon- 
fain^d  in  either. 

ITien  place  that  quantity  which  is  to  be  the  fraction  of 
ihe  otJier  as  numerator,  and  the  remaining  quantity  as  de- 
nominator. 


»a 
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Example  1. — ^Reduce  4  lbs.  2  oz.  to  the  fraction  of  9  lb& 
7  oz.  11  dwt. 

OPKRATION. 

4  lbs.  2  oz.  =  1000  dwt 

9  lbs.  7  oz.  11  dwt  =  2811  dwt. 

Therefore  4  lbs.  2  oz.  is  — —  of  9  lbs.  Y  oz.  11  dwt. 

Example  2. — Reduce  168.  4Jd.  to  the  fraction  of  .sOi 
9s.  lid. 

OPERATION. 

16s.     4fd.  =      181  farthincs. 
£91     9s.     lid.  =  87886  fai-things. 
787 
Therefore  the  answer  is  ^^^„-. 

Exercise  88. 

1.  What  fraction  is  2  hours  17  minutes  of  1  week   17 

hours  ? 

2.  What  fraction  is  19  Iba  7  oz.  21  grs.  of  11  lbs.  7  oz.  9 

dwt? 
8.  What  fraction  is  6  per.  16  yds.  2  ft.  11  in.  of  7  roods 
14  perches? 

4.  What  fraction  is  8  qrs.  1  na.  1  in.  of  8  Eng.  e.  1  qr. 

2  na.? 

5.  Reduce  27  weeks  2  days  4  hours  7  min.  to  the  fraction 

of  a  year. 

6.  Reduce  2  qta.  1  pt.  to  the  fraction  of  7  bush.  1  pk. 

7.  Reduce  1   lb.   1  oz.  to  the  fraction  of  3  cwt.  3  qra. 

17  lbs. 

8.  Reduce  £176  IBs.  7id.  to  the  fraction  of  £217  198. 

lid. 

9.  What  fraction  is  17  farthings  of  O.s.  11  Jd.? 

10.  Reduce  27  wjuuro  yards  to  the  fraction  of  nn  aero. 

11.  What  fraction  is  7  drs.  1  scr.  17  grs.  of  7  lbs.  4  oz.  7  drs.? 

12.  Reduce  1  of  |  of  f  of  £7  88.  8^  to  the  fraction  of  §  of 

♦  of  ^  of  £6  7s.  8Jd. 


REDUCTION  OF  FRACTIONS. 
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13.  Reduce  ^  of  f  of  f  of  fi  of  1  qr.  17  lbs.  to  the  fraction 

of  i  of  f  of  \%  of  6  cwt.  1  qr. 

14.  Reduce  A  of  A  of  — -  of  6  roods  11  per.  to  the  fraction 

of  f  ,-  of  I  of  S  J  of  ^  of  9  acres  1 1  yds. 

15.  Reduce  ^  of  7i  of  8  J  of  i  of  if  of  17  cord-feet  to  the 

fraction  of  -,V  of  6^  of  ^  of  3  cords  56  cubic  ft. 


28.  To  find  the  value  of  a  denominate  fraction  in  terms 
of  lower  denominations : — 

RULE. 

Consider  the  numerator  as  so  many  units  of  tlie  given 
denomination^  and  divide  by  the  denominator. 

Example  1. — What  is  the  value  of  f^  of  a  mile? 

OPERATION. 

11  miles  -4- 13  (Art.  22,  Sect  II.)  =  6  fur.  30  per.  4  yds.  0 
ft.  8-j^  in.  Ans. 

Example  2. — What  is  the  value  of  ^  of  a  cwt.  ? 

OPERATION. 

17  cwt.  -4-  29  =  2  qrs.  8  lbs.  9  oz.  Uff  drs.  Ans. 

Exercise  39. 
Find  the  value  of  the  following  fractions : 


1.  if-  of  a  week. 

2.  i^  of  f  of  a  bushel. 

8.  fof^of^ofalihd. 

4.  fi-  of  S\  lbs.  Troy. 

6.  \  of  -jSj-  of --of  an  acre. 

6.  i  of  A  of  6|  of  iV  of  a 
French  ell. 


7.  Joff  ofa£. 

9i 

8.  7i  of  3f  of -|  of  an  acre. 

9.  7f  of  9i^  of  i-g  of  a  mile. 

10.  ^  of  ^  of  t  of  35  cwt. 

11.  yV  off  of  a  lb.  Apoth. 

12.  ^ofllofiaroffofajE. 


IQQ  ADDITION  OF  FRACTIONS. 

ADDITION  OF  FRACTIONS. 

RULE. 

29.  Reduce  the  fractions  to  a  common  denominator,  add 

the  numerators  together  for  a  new  numerator,  and  beneath 
tJieir  su7n  write  tlie  common  denominator. 

Reduce  tJu  resulting  fraction,  if  it  be  an  improper  frac- 
tion, to  a  mixed  number. 

NoTB.— If  any  mixed  numbers  occur  nmong  the  nddonds,  add 
the  fractions  separately,  and  to  thoir  sum  add  the  sum  of  tho  Inte. 
gral  portions. 

Example  1.— Add  together  i,  f ,  f ,  ftr,  and  ■^. 

OPSBATION. 

By  Art.  28,  these  fractions,  reduced  to  a  common  d^. 
nominator,  become 

60        72        46        84        32       60+72+45+84+8?  _ 
120  "^  120  "^  120  "^  120  "^  120  ~  120 

_  =  2AV^n.. 

Example  2.— What  is  the  sum  of  6H19T*r+^l+*  T? 
+23iJV 

OPK&ATION. 

«f4-19T*r+9|  +  nH28H 

=  6+l9+9+i7+23+HT*r+J+H+i 

«4.1»4.9+17  +  2S  =  74. 

f+^+i+f +H  rr  in+m+m+m+m 

264+224+281 +B28+ 572  _  ^^j.  ^  gj^j 
616 
Then74y-28fl  =  768Tl.  ^»". 


8UBTKACTION  OF  FllACTIONS.  IQJ 

Exercise  40. 

Find  tho  value  of:— 

1.  i  +  ^  +  A  + 1  +  5-. 

2.  f+f  +  f +  §+A  +  A. 
8.  i  +  f  +  §  +  i  +  /o-. 

4.  *  +  li  +  2f  +  9i. 

6.  6A+ll§+196^+29f. 

6.  H  +  llH  +  f  +  f  +  161. 

7.  t96^  +  16}5  +  20/,. 

8.  2001  4-  763^  +  916^ 

9.  17|y  +  1911  +  20^g  +  21H. 

10.  6i  +  8i+llJ  +  9^+16f 

11.  ^of  f +  ^-of^  +  f  of  6^. 

12.  I  of  i  of  ^  -t  H  +  ^li  +  ^  of  ^  of  U- 

13.  n  +  9i  +  13|  f-  20i  +  i  of  I  of  f  of  A. 

14.  6^  +  i  of  ^  of  JO  +  A  of  A  of  242  +  IB-A 
16.  lllH  +  22|  -f  3 J  ^^  i  of  I  of  i  of  J. 

16.  67|  +  89-a^  +  90U  +  lOljgf 

6i  ^  8.^-    9| 
18.  i  of  f  of  4  +  6i  of  9^  -f .  iS^  +  fij. 

t9.  2i  +  ig.+  -^  +  A  of  A  o/m. 

eO.  ^of^  +  9|MH+lGf+^|. 


SUBTRACTION  OF  FRACTIONS. 

RULE. 
30.  Reduce  both  of  the  fractiona  to  a  oojumon  denomi' 

*CetO): 

Subtract  the  numerator  of  the  subtrahend  from  the  mt- 
oterator  of  the  mmnend,  and  beneath  the  difference  write 
ihe  common  ucnominalor. 
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SUBTRACTION  OP  FRACTIONS. 


NoTK.— In  the  case  of  mixed  numbers,  it  frequently  happcr* 
that  the  fractional  part  of  the  subtrahend  is  greater  than  the  fra^ 
tional  part  of  the  minuend.  Wlien  tliis  occurs,  Instead  of  reducing 
both  quantities  to  improper  fractions  and  tlicn  applying  the  rule, 
It  is  much  better  to  borrow  one  from  the  integral  part  of  the  min- 
nend,  and.  considering  it  as  a  fraction  having  the  common  donotai- 
nator,  add  it  to  the  fractional  part  of  the  minuend. 

ExAMPLK  1. — ^From  \^  take  -,%. 

OPERATION. 

ExAKPLE  2. — From  11^  take  9H- 


OPERATION. 


11^-9H  =  llff-9U  =  10  + 
9JJ=1SJ.     Ans. 


H9U=io¥^- 


ExAMPLE  3.— From  f  of  |f  of  1^  take  iVff- 

OPERATION. 

^  Of  +g Of  H  -iVff = H -  iVir  =  Hi»  -  ^  =  m. 


Ana. 


Find  tho  value  of : 


Exercise  41. 


..»«,-4:iofif 


1-  A- iV.  6-   1110i-22eH^ 

2.  fofl-fofi  7.  iiH-m. 

8.  ^Sr  of  6i  -  i  of  2^ 
4.  \(iff}-2S\l. 
6.  229,i),  -  67|i. 

9.  f  ofjof  18TVof2|^-lof  ^ofVofV-. 
I'M  +  l  +  fn-TV+f-A'-iV 

11-    l»i+4i|  -H  10}  +  20jt-  17tV. 

12.  4iofiiJ--Aofi^. 

*       111         7        171 
18.  iof^offof  Iflf-lH  +  7>+UJn-». 
14.  90|  -  1  of  9  of  J  of  03  -f-  A  +  l»ik  -  1*^+8 
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1«.  Hof^i--ofg^. 

16.  4jof6iof7|  — 5of8?of  11. 


MULTIPLICATION  OF  FRACTIONS. 

RULE. 

31.  Reduce  all  mixed  numbers  to  improper  fractions, 
and  complex  and  compound  fractions  to  simple  ones.  Can- 
eel  the  factors  that  are  conwion  to  a  numerator  and  a  denom- 
inator of  the  resulting  fractions. 

Multiply  all  the  reduced  numerators  togetlier  for  a  new 
numerator^  and  all  the  reduced  denominatoi-s  together  for  a 
new  denominator. 

Reduce  the  result,  if  necessary,  to  a  mixed  number. 

Example  1. — Multiply  f  by  \^. 

§  X  H  =  i  X  /,-  =  iV  Am. 
Here  we  cancel  the  first  denominator  and  reduce  tha 
second  numerator  to  3. 

Example  2. — Multiply  together  -f,-,  f ,  SJ,  and  §f . 

STATEMENT.  CANCELLED. 

n 

Example  3.— Multiply  together  |,  -,\,  6f,  9|,  2^,  and 
63. 

STATEMENT. 
CANCELLED. 

2  4  7 

-^y.  3      ^^     48  JJ^_  2x3x4x48_ 
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Example  4.— Multiply  together  f\y,  18ff,  9|,  i  of  f  of 
1  and  ^  of  -{^  of  25. 

STATEMENT. 

CANCELLED, 
3  3 

Ji       3        23 

_  J_         205      ^       ^       W_  205x8x3x3 

-  179  "^  ;;  "^  ^  "^  ^  ^  ;^  -        m 

Exercise  42. 
Find  the  value  of — 
1.  ix?xAxAx9. 

8.  Ax2ix|x8i. 

4.  6^x4T»|x77x4i. 

6.  3x7ixHx8^V 

6.  91  X  A  X  2  X  A  X  i  J. 

7.  8^x9ix]0ix^. 

8.  9of5of(j+t)xWofTV. 

y.  27Jx«8A. 

10.  16ix8ixiJx^. 

11.  (Ilj4-6i)x(0j-7|). 

12.  J|x  ^^  xiof8fof9|. 

18.  6f  of  8J  X  9^  of  'D  . 


DIVISION  OF  FRACTIONS. 

14.  I  of  f  of  f  X  f  X  ff  X  693. 

15.  (4f  -  2^)  X  2i  of  ii  of  (7i  -  6i). 
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17.  Multiply  f  of  A  of  ^^^  by  :*!  X  J  X  1^. 

18.  What  is  the  product  of  f  x  -ja^,-  x  ^  x  -j^  x  6^  x  --  x  -i  ? 

19.  Find  the    value   of  (6f  +  4J  +  9|)  x  (G-,\  +  3f)  x 

(3i-2i).  <fy      V  ..         ,; 

20.  What  is  the   product  of   (8-A-  —  24-  +  3,4  —  V?^  x 

(6A  -  2^  +  2  +  i)  X  (i  of  Hi  +  f )  ?    '^  '^ 


DIVISION  OF  FRACTIONS. 

RULE. 

32.  Reduce  compound  and  complex  fractions  to  simple 
ones,  and  w/iole  and  mixed  numbers  to  hnproper  fractions. 

Invert  tJie  terms  of  the  divisor,  and  proceed  as  in  mul- 
tiplication. 

Example  1. — Divide  -,\  by  -,V 

OPERATION. 

Example  2.— Divide  f  of  A  by  A"  of  Sf. 

OPERATION. 

it  Of  A  ^  A  of  ^4^  =  fi  -^  5 f  =  ji  X  f  f  3Z  A.  ^«s. 

Example  3. — Divide  8f  by  3A-. 

OPERATION. 

^  -  8A  =  ^^  -^  n  ==  ¥  X  ii  =  2ii  ^,w. 
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Example  4. — Divide  -,*r  of  m  of  t  ^  ^^^  '^y  iV  of 
n' 

STATEMENT. 

A  X  A-  X  a,^  X  ^i  H-  -A-  X  lU  X  a^. 

TERMS   OF   DIVISOR    INVERTED. 

=  A  X  A  X  W  X  S^  X  V  X  Hi  X  -h. 
CANCELLED. 

W         ?  85 


n 


x4|. 


=  i  X 


f    m    2^ 

8 


=  -=5g.^»M. 


Exercise  48 
Find  the  value  of— 

1.  ^  +  -,V 

2.  f  of  J-f-41. 
8.  7f -*-iof4of6f 
4.  ^ofj  +  jofj. 
6.  8|  of  Si  -H  6J  of  5^ 

1.  fofSfofef -t-4fof2V 
18.  (f  of|of8l)  +  (f  of4i-ig). 


6.  I  of  8|  of  9i 


8.  (!  +  *  +  *-?)+!  off 
6* 


9   1*+-^ 


10.  8^of4joffii-+-8)of 

11.  4i -f- 6i  of  A  of  4|. 

12.  9iof^  +  6jofg. 


H 


H 


14.  81  of  6i  of  4  X  J  of  J  of  fj  X  I  -H  6i  of  ^ 

16.  9Jof81of  6f-i-5?of:?T-. 
6J      4jV 


33.  To  mtjltiply  an  Integral  donominftte  number  by  a 
fmctioii : — 

RULE. 

MvUipli/  the  denominate  nunihcr  bi/  tht  numerator  of  the 
fraction,  and  divide  the  result  hy  the  denominator. 
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Example. — How  much  is  -^{^  of  J  of  ^}^  of  4|  of  4  days 

41  hours  Y  minutes? 

OPERATION. 

V>i-  of  i  of  ^  of  4|  of  4  d.  21  h.  Y  m.  =  A  of  4  d.  21  h.  1  m. 

4  d.  21  h.  Y  m.  X  8      ,  ,  ^  v   ««       «»,  »  a 

= — =  1  d.  Y  h.  66  m.  2Y-fr  sec.  Ans. 

34.  To  divide  an  iBtep'<d  denominate  number  by  a  frac- 
tion : — 

ilULE. 

Multiply  the  denom''*yate  number  by  the  denominator  of 
thefractio7i  and  divide  'he  result  by  the  numerator. 

Example. — Bi^A^A  7  lbs.  4  oz.  Y  dwt.  by  ^  of  4J  of  6^ 

OPERATION. 

1  lb.  4  oz.  7  «J>t  -'>  4  of  U  of  6i  of  -Vr  =  7  lbs.  4  oz.  1 

15^ 

,   ^       ,-       Y  lbs.  4  oz.  Y  dwt.  X  19       ,„      .         ,„  j_^ 
dwt.  -*-  ^§ — =  4  lbs.  Y  oz.  19  dwt 

H  grs.  ^ns. 

Exercise  44. 
Find  the  value  of — 

1.  5  off  of  £1  16s.  8jd. 

2.  3i  of  8^  of  A-  of  \l  of  4  bush.  1  pk.  1  pt. 

8.  i  of  t  of  6  J  of  5^  of  H  of  6  lbs.  4  oz.  Avoir. 

4.  "H  of  f  of  /a  of  6i  acres. 

6.  iof  ^of  11  cwt.  1  qr.  11  lbs. 

6.  ^  of  ^  of  \i  of  3  acres  1  rood  2Y  per. 

Y.  6 J  of  H  of  ^-  of  £6  lis.  4jd. 

8.  &\  of  Hi  of  2^  of  i^i  of  Y  miles  4  fur.  lY  per. 

9.  i  of  If  of  3  lbs.  5  oz.  Avoir.  +  6^  of  H  of  6  lbs.  11  oz. 
10.  2f  of  J  of  6  lbs.  11  oz.  4  dra.  1  scr.  16  grs. 
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11.  4J  of  5i  of  -iV  of  A  of  4  yds.  3  qrs.  2  na. 

12.  7i  of  —J  of  6,2,-  of  2  qrs.  11  lbs.  4  oz. 

14^ 

13.  ff  of  6J  of  H  of  21  bush.  3  pka. 

14.  -ft-  of  3i  of  -^  of  H  of  ^  of  7  wk.  4  d.  5  h. 

18.  21  lbs.  11  oz.  7  dwt.  h-  f  of  ^  of  11^. 

16.  4  acres  6  per.  5  yds.  -*-  5^  x  ^  x  ^§. 

17.  £109  4s.  Hid.  -i-  3J-  of  6^  of  Hf. 

18.  11  cwt.  2  qrs.  17  lbs.  x  6f  of  4|  of  -jir- 


DECIMALS. 

36.  A  Decimal  Fraction  is  a  fraction  which  has  10,  lGt\ 
1000,  10000,  &c.,  for  its  denominator. 

ThiB  t's,  ,'A,  tJJ,,  yUhs,  nnfcrei  *«•.  <«>-e  decimal  fractions. 

36.  In  writing  decimals  it  is  ctistomary  to  omit  tlic  de- 
nominator, and  to  place  a  dot,  called  the  decimal  point,  be- 
fore the  numerator. 

Thus  TO  Is  written  7  ;  ^  Is  written  11 ;  xlh  1"  written  027  ; 
rUh  1»  written  -0043  ;  titoocd  '8  written  -OOOOO,  Sec. 

37.  The  orders  to  the  right  of  the  decimal  point  are 
named  as  follows:  tettt/m,  /inudrcdlhs,  tliouxaiidlhii,  tenths 
of  thoumndths,  hundredtfis  of  t/tousandllus,  millionths^ 
tenths  of  }nillioiithn,  &c. 

38.  The  periods  to  the  right  of  the  decimal  point  are 
Qiuoed  as  lollown :  thojuiandths,  millionths,  billionths,  tnll- 
tonthn,  (jimdrilliontlis,  &c. 

39.  In  order  to  read  any  decimal,  wo  proceed  according 
to  the  following 

RULE. 

Point  offinio  petiod'  of  three  figuren  raeh,  eonimencif<t 
ol  the  dccttnal  point,  at^d  tJiun    atccrtain  the  name  v> 
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m'der  of  the  extreme  right-hand  figure.  Tlicn  find  by  xim- 
ble  numeration,  from  right  to  left,  how  many  of  that  order 
tre  indicated. 

Example  1.— Read  -0000006174. 

Here  pointing  off  the  given  expression,  it  becomes 
"000,000,617,4,  from  which  we  learn  that  the  denomination 
is  that  of  tenths  of  biUio7iths,  and  the  expression  represents 
Ux  thousand  one  hundred  and  seventy-four  tenths  of  bill- 
iouths. 

ExAMPLK  2.— Read  417-00000007146174. 

Here  pointing  off,  we  get  417-000,000,071,461,74,  i.  e. 
the  right-hand  digit  is  that  of  hundredths  of  trillionths, 
and  the  decimal  part  is  7146174  hundredths  of  trilliouths. 
Hence  the  whole  expression  is  read — Four  hundred  and 
Beventeen,  and  seven  millions  one  hundred  and  forty- 
wx  thousand  one  hundred  and  seventy-four  hundredths  of 
trillionths. 

Exercise  45. 

Read  the  following  expressions : 

1.  -27;  -043;  -007;  -6914;  -008196;  -00071423. 

2.  6-7;  93-42;  147-1394;  2170000009. 
8.   71-00089;   167-193;   91-0008674. 

4.  5674378-000914786;  71300400-000000600407. 


40.  To  write  any  decimal,  we  proceed  according  to  the 
jbllowing 

RULE. 

Ascertain  how  many  places  to  the  right  of  tlie  decimal 
foint  the  given  denomination  comes. 

Then  if  the  given  digits  do  not  occupy  all  of  these 
places,  insert  between  them  and  t/ie  decimal  point  the  requi- 
$ite  number  of  ciphers. 

Example  1. — Write  down  seventy-eight  tenths  of  thou- 
landtha. 
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Here,  since  tenths  of  thousandths  occupy  the  fourth 
place  to  the  right  of  the  decimal  point,  and  since  the  given 
digits,  78,  are  only  hoo  in  number,  we  must  insert  the  two 
ciphers  between  the  decunal  point  and  the  7,  and  the  num- 
ber is  then  written 

•0078. 

Example  2. — Write  down  seven  hundred  and  fou» 
thousand  and  ninety-one  hundredths  of  trillionths. 

Here,  since  the  periods  to  the  right  of  the  decimal  point 
are  thousandths,  millionths,  billionths,  trillionths,  &c.,  we 
find  that  trillionths  occupy  the  1 2th  place,  and  consequently 
kwidredths  of  trillionths  the  14th  place  to  the  right  of  the 
decimal  point.  Now  the  given  number,  704091,  only  con- 
tains six  digits,  and  consequently  we  must  insert  between 
the  decimal  point  and  the  7  the  difference  between  14  and 
6,  i.  e.  8  ciphers,  when  the  expression  becomes — 

•00000000704091. 


EXKRCISK  46. 

Write  down  the  foUo-»vin(<  ntimbora  : 

1.  Nino  hundredths;  Hcvciity-slx  tonthB  of  thonsandthe ;  four 

hundred  and  forty-novon  millionths. 

2.  Bi'von  hundred  thouiiand  and  sixtoon  hundredths  o'  billionths. 
8.  Five  millions  twenty-nine  thousand  uud  oieven  tenths  of  trill. 

ioutbs. 

4.  EiKhty-seven  thousand  four  hundred  and  three  tenthi  of  mill- 
ionths. 

C.  Seven  hundred  and  nine  thousandths. 

0.  Four  hundred  and  nlneiy-slx  thounnnd  sovrn  hundred  nnd 
ninotoon,  and  olovm  thouHiiiid  nnd  four  tt<nthH  of  miUionthH. 

7.  Boven  millions  six  hnndroil  nnd  ninctv  oiio  thoiiHiind  nnd  xix. 
ami  fourteen  millions  seven  huudrea  ttiousaud  nine  hundreu 
*nd  thirty  trilllonUu. 


8.  Express  ns  a  decimal  17  tenths  ■•■  17  tliousondDis  +  17  bun* 

ari'dths  of  thoUKniidlliH. 
0.  Express  duclmally  74U  unlU  -t-  2  tontha  -f  40  tenths  of  mill- 

luiiths. 
in.  KvxrcMs  na  a  doclmiki  7207  hundredth*  ••■  704- millionths. 
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41.  To  multiply  a  decimal  by  10,  100,  1000,  &c.,  we 
remove  the  decimal  point  1,  2,  3,  &c.  places  to  the  right; 
and  to  divide  by  10,  100,  1000,  &c.,  we  remove  it  similarly 
to  the  left. 

Thus,  -006  X  10  =  -06 ;  -006  x  100  =  -6 ;  -006  x  10000  = 
60,  &c. 
•867  -t-  10  =  •086'7 ;  -867  -»-  100000  =  -00000867,  &c. 

NoTB.— Affixing  ciphers  to  a  decimal,  i.  e.  writing  them  to  the 
right  of  it,  does  not  alter  itB  value,  tliu«,  79,  -790,  and  -79000  are  all 
equal,  each  representing  ^  ;  but  prefixing  ciphers  to  a  decimal, 
I.  e.  writing  them  between  the  decimal  point  and  the  left-hand 
figure  of  the  decimal,  divides  the  decimal  by  10  for  each  cipher 
\hai  prefixed. 


ADDITION  AND  SUBTRACTION  OF 
DECIMALS. 

RULE. 

42.  Write  the  numbers  to  be  added  or  subtracted,  so  that 
the  decimal  points  shall  be  directly  under  one  another,  and 
proceed  as  m  addition  and  subtraction  of  whole  numbers, 
being  careful  to  place  the  decimal  point  in  the  answer  in  the 
same  vertical  line  with  the  others. 

Example  1.— Add  together  78-647,  -0078,  9816,  4-278, 
967-4278,  and  -0091. 

OPKBATION. 

78*647  Here  we  begin  at  the  right-hand  side,  as  in 

•0078  simple  addition,  and  proceed  as  follows :   1  and 

9-816  8  niako  9  and  8  make  17,  set  down  7  au_  „.^y 

4-278  1 ;  1  and  9  make  10  and  7  make  17,  &c. 
9o7-4278 
•0091 

1060-1867 
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ExAMPLK  2.— From  71-004Y  take  O-OOOSieY. 

OPERATION. 

71  "0047  Here  we  say   7   from  0  we  can't,  but  t 

9-0008167     from    10   and   3  remain;    7   (i.  e.  6   and    1 
52-0038833     carried)   from   0   wc   can't,    but   7   from    10 
and   8   remain ;    2  from   0  we   can't,  but   3 
from  10  and  8  remain;   9  from  7  wc  can't,  but  9  from 
17,  &c. 


Exercise  47. 


Find  the  valno  of- 


1.  18-716  +  967  +  34-71  +  -271  +  698-7149  +  23-0067. 

2.  278-714  +  61-9134  +  217-8167  +  23-7146  +  678-906  +  12-98678. 
a  216-714763  +  2-9  +  9807  +  91-0980  +  7-81G45+ -09868. 

4.  26-1111  +  11-22222  +  84-546  + 1719186  +  11127  + 816-7142. 

6.  -9167  +  9-9  +  8-98  +  7-614+ 0986  +  17  +  19  11  +  963-714. 

8.  9-64  +  9111-77  +  967-769  +  463+ 70009  +  8C1  +  911-1-267. 


7.  167  914-6-8147. 

8.  9161-0098-714916716. 

9.  71-0916714-27-147L 


10.  1111116-22-22222. 

11.  27900906-117-918. 

12.  627-4-91-7469. 


MULTIPLICATION  OF  DECIMALS. 


RULE. 

43.  Multiply  the  ffivni  ilerivmh  as  though  tliey  wrt 
V'hole  nuuibrrs,  and  mark  off  in  the  prottuct  ax  man^ 
dicimnl  places  as  there  arc  in  the  multiplier  and  multiplv 
carni  loyflher. 

ExAMi'LK  1.— Multiply  -748  by  -067. 


DIVISION  OF  DECIMALS. 
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OrERATION. 
•743 
•067 
5201 
4458 


•049781 


Here,  when  we  multiply  743  and  67  together, 
we  get  as  the  product  49781,  but  since  the  deci- 
mal places  of  the  multiplier  and  multiplicand 
number  xix,  we  must  have  six  decimal  places  in 
the  product,  and,  in  order  to  make  the  requiaite 
number,  we  have  to  prefix  one  cipher. 


Example  2.— Multiply  6-69  by  808. 


OPERATION. 

^69  X  808  =  175262,  and,  since  the  decimal  places  of  the 
multiplier  together  with  those  of  the  multiplicand  num- 
ber three,  we  place  the  point  so  as  to  have  three  places 
in  the  product,  and  this  gives  us  175252  for  the 
answer. 

Exercise  48. 

Find  the  value  of — 

1.  78-417  X  9. 

2.  27-1  X  3-4. 
8.  21-716  X  2-06. 
4.  11-007  X  -00678. 
6.  1167-91  X  8-100004. 
6.  11-111  X  9-7116. 


7.  2-7  X  1-4  X  1-19. 

8.  8-42  X  '061  X  -0079. 

9.  41-1467  X  6-1  X  2-7, 

10.  80-08  X  6-6  X  20-02. 

11.  1-012  X -00719. 

12.  -2  X  -7  X  -06  X  -041. 


DIVISION    OF    DECIMALS. 

RULE. 

44.  Divide  as  in  whole  numbers,  merely  remembering  to 
place  the  decimal  point  in  the  quotient  directly  after  the 
uniCs  figure  of  the  dividend  has  been  brought  down. 

NoTK.—Whcn  tlio  diTisur  contuiiiB  decimals,  bt'foro  dividing 
remove  tho  decimal  point  to  the  right  of  the  di\'i8or,  and  also 
remove  "t  as  wauy^/aces  to  tho  right  m  the  dividend. 
8 


^14  DIVISION  OF  DECIitALS. 

Example  1.— Divide  716-193  by  614. 

OPERATION. 

614)716-193(1-16643,  &c.  Here  we  divide  as  in  whole 

614  numbers,  but,  when  we  have 

brought  down  the  unit's  figure, 

1021  which  in  this  example   is  in 

614  the  first  step  of  the  division, 

we  place  the  decimal  point  in 

40'7&  the  quotient.  After  bringing 
3684  down  the  last  figure  in  the 
decimal,  we  may  continue  the 

3953  division    by    bringing    do^v. 

8684  ciphers.     (See  Art.  39.) 


2690 
2456 


2340 
1842' 

498,  &C. 

Example  2.— Divide  7-43  by  '0019. 

OPERATION. 

'7-43  +  ■00'79  =  74800  -t-  79  =  940-6068,  &c 

Here,  mncc  the  tlivi.sor  contain.^  decimals,  wo  remove 
the  decimal  point  to  the  right  of  it,  niid  also  lus  many  places, 
J.  c.  four  places,  to  the  right  in  the  dividend ;  this  gives  us 
74300  -t-  79. 

46.  The  following  will  illustrate  tlio  mode  of  thus  pro- 
paring  numbei-8  for  division  when  the  divisor  contains 
decimals : 

67-0  -t-  -9  r:  670  -I-  by  9. 

27-09  -♦-  -0047  =  270900  h-  47. 

27-14678  •+-  2-47  =  2714-678  -t-  247. 

114-00672  -♦-  60^37  —  11 40067 -2  -4-60437. 

278  -t-  -0147  -  27HO000  -h  147. 

2'614789  +  271434  =  20147-89  ■*■  271484. 


REDUCTION  OF  DECIMALS. 
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Exercise  49. 
JMni!  tho  vaftie,  each  to  three  places  of  clecimalB,  of : 


1.  78-1  +  1-on. 

I.  91-142  -»-  7-8. 
8.  61 123  -¥■  0146. 
4.  01234  -t-  000718. 
6.  -0467  ■+-  01471. 
6.  918  +  914-71. 


7.  967104  +  12-046. 

8.  91-671  -♦-  -000916. 

9.  8-8  ■*■  0641. 

10.  7147  12  •<- 1127. 

11.  -817 +9147. 

12.  213  +  91-614. 


REDUCTIOxNT  OF  DECIMALS. 

46.  To  reduce  a  vulg-ar  fraction  to  u  decimal  :— 

RULE. 
Divide  the  numerator  by  the  denomiiu 
£xAMPi.E  I. — Reduce  I  to  a  decimal. 

OPERATION. 

8)7 

•875  Am. 
Example  2. — Reduce  ^  to  a  decimal. 

OPERATION. 

14  -r  31  =  -451612903.     Ans. 

Exercise  50. 
<leduce  the  following  fractions  to  their  equivalent  declmalfl. 


1.  f  and  ^.. 

2.  ^-,  I  and  -,Jff. 
8.  jl,  -ft-,  and  il 
4.  m,  H,  and  H. 
6.  II  and  Uh 

47.  Sometimes  in  making  these  reductions  tiie  division 
liever  terminates,  but  a  figure  or  set  of  figures  constantly 
recurs.     Thus  in  the  first  part  of  Example  1,  the  figures 


6.  t4t  and  -,\V 

7.  iWf  aiid  W- 

8.  U  and  iH- 

9.  f m^  and  m^^. 

10.  »Aa  and  ^f^ 
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285714,  and  in  the  last  part  the  figure  4,  constantlj 
recur.  In  this  case  the  decimal  is  called  £.  reptater  or  cir- 
culator. 

48.  Decimals  which  do  not  terminate,  i.  *.  ■which  con- 
eist  of  the  same  digit  or  set  of  digits  constantly  repeated, 
are  called  Repeating  or  Circulating  Decimals. 

49.  The  digits  or  set  of  digits  which  repeats,  is  called 
a  repctend,  period,  or  circle. 

NoTB.— The  terms  period  and  circle  arc  used  only  when  the 
repctend  contains  <,wo  or  more  digits. 

50.  A  Single  Repctend  is  one  in  which  only  a  single 
digit  repeats. 

ThuB,  -3333,  &o. ;  -7777,  &c. ;  -88888,  are  single  rcpetends. 

51.  A  Single  Repctend  is  expressed  by  writing  the  digit 
that  repeats  with  a  dot  over  it. 

TliuB,  -333,  &c.,  is  written  -3  ;    777,  &c.,  ts  written  7. 

52.  A  Circulating  Decimal  or  Compound  Repctend  is 
one  in  which  more  than  one  digit  repeats. 

ThuH,  -347347347,  &o. ;  -202020,  &o. ;  -123412341234,  &o.,  are  cir- 
culating ueclnials  or  comjiound  repetcnds. 

53.  A  Circulating  Decimal  is  expressed  by  writing 
the  recurring  period  once  with  a  dot  over  its  first  and  last 
digits. 

Thus,  -347347,  &o.,  is  written  -347;  '2020,  &c.,  -izOi  12341234, 
tte.,  -1234. 

54.  A  Pure  Repctend  or  Circulating  Decimal  is  one  in 
which  the  repctend  commences  immediodely  after  the  dec- 
imal point. 

55.  A  Mixed  Ropctond  or  Circulating  Decimal  is  ono 
whic'li  contains  one  or  more  ciphers  or  signilicaut  figures 
between  the  repctend  and  the  decimal  point. 

Tliut  -3,  -7,  -1  nro  puro  ropcloiidii. 

■78917,  -0378,  -002  »ro  mixed  rcpotondR. 

'72,  '043,  -81378  nru  pure  r.lrculnlliig  deoinialtt. 

■1378,  'OTU'ioO,  -071780  uro  mlxud  olroulalWiK  duolmolH. 
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56.  To  reduce  a  pure  repetcnd  to  its  equivalent  vulgar 
fraction: — 

RULE. 

Write  the  period  itself  for  mmurator,  and  for  denomi- 
nator as  many  9's  as  there  are  digits  in  the  period. 

Thus,   i  =  § ;  -42  =  ^  =  i^ ;  -716  =  HI- 

•2i07  =  %\%l ;  •4131  =  ihlk  =  iWf.- 

57.  To  reduce  a  mixed  repetend  to  its  equivalent  vulgar 

fraction : — 

RULE. 

Subtract  the  finite  part  of  the  mixed  repetend  from  the 
whole,  and  write  the  remainder  as  numerator ;  then  for 
denominator  write  as  many  9'.'*  as  there  are  digits  hi  tfie 
fircle,  followed  by  as  many  O's  as  there  are  digits  in  tlie 
pnile  part. 

Note.— The  finite  part  of  a  mixed  repetend  is  the  part  be- 
Yweon  the  dooimtU  point  nnd  the  flrat  digit  of  the  circle.  The 
jircle  or  repeater  is  the  infinite  p-.irt. 

Example.— Reduce  •41'7,  -1234,  and  -7161423  to  their 
equivalent  vulgar  fractions. 

OPERATION. 

417  —      4  =         413  =  1st  numerator. 

1234  —    12  =         1222  =  2d  numerator. 

7161423  —  716  =  7160707  =  3d  numerator. 

Also  1st  decimal  contains  2  digits  in  the  circle  and  1  in 
the  finite  part,  therefore  the  denominator  of  the  1st 
fraction  is  990. 
Similarly    the    denominator  of   the   2d  fraction  is   9900, 
and  of  the  Sd  fraction  9999000. 

riierefore   -417  =  HS;    -1234  =  ^1^^  =  4%;     •7161423 
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Exercise  51. 


Express  tho  following  pure  and  mixed  repctends  as  volgai 
fractions : 


1. 

•1;  -78;  and -4. 

7.  -6714;    12716. 

2. 

21;  -347 ;  -2178. 

8.  -9186;    lH. 

3. 

•i9867473;  -27. 

9.  -12347;  -1278. 

4. 

126 ;  -iii. 

10.  -16714 ;  -fl;  -88. 

&. 

2134  ,  -216  ;  -2114. 

IL  27-43 ;  17-81^ 

0. 

1234&    1678. 

12.  467-12345 ;  1616161 

68.  In  order  to  add,  subtract,  multiply,  or  divid    pzt'v 
or  mixed  repeteuds : — 

RULE. 

Jieduce  them  to  their  equivalent  mUgar  fraetiontiy  and 
then  €uld,  subtract^  multiply,  or  divide  titcae  fractiona. 

Example  I.— From  0-'76  take  4-918. 

OPERATION. 

9-76  =  988  =  m,  and  4-9i8  =  4m  =  4f ?fr. 
Then9H-4Hi  =  »li»-4Hft  =  4|«  =  4J3.     Atu. 

EXAMPLI  2.— Divide  -927  by  •012346. 
OPERATION. 

•927  =  m  =  tt»  =  H,  and  -01 234  5  =  ^\m^  =  MU' 


I 
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Exercise  52. 


Find  the  value  of— 
1.  -9  +  -65. 
fc  9-i2  +  -725. 

5.  614  -  2'714. 

'.  l-siim  -  2-347. 

6.  7-5  +  1-23  +  7-191. 


6.  -7  X  -12  X  -67. 

7.  -67  X  -9U. 

8.  6-7i  X  6-713. 

9.  -614 -«- 2-766. 
10.  1-647 -*- 3-621. 


59.  To  reduce  a  given  denominate  number  to  the  deci- 
mal of  another  given  number  of  a  liigber  dcuomiuatioa  : — 

RULE. 

Divide  the  lowest  denomination  named  by  that  mimber 
which  makes  one  of  the  next  higher  denomination. 

A?inex  this  quotient  to   the  number  of  the  next  higJier 
denomination  given,  and  divide  as  before. 

Proceed  thus  through  all  the  denominations  to  the  one 
required,  and  tlie  last  result  will  be  the  one  sought. 

Example  1. — Reduce  2  pks.  1  qt.  1  pt.  to  the  dccinml 
of  a  bushel. 


CPERATION. 

2)1__ 
4)1;5 

2)0^375 


Here  we  first  reduce  the  1  pt.  to  tho  cieci- 
mal  of  a  qt.  by  dividing  by  2;  this  gives  us 
1  pt.  =  '5  of  a  qt.,  and  to  this  we  prefix  the 
given   qiiarts,    1.      Then  we  divide   the   1-5 


4)2-1875 

•540875  quarts  by  4  to  reduce  them  to  the  decimal  of 
a  gallon,  to  which  we  prefix  a  0,  as  no  gallons 
are  given ;  and  so  on. 

60.  Sometimes  we  must  fii-st  reduce  one  quantity  to  a 
ft-action  of  the  other,  and  then  reduce  the  resulting  fmctioa 
to  ita  decimal  by  Art.  44. 
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Example  2.— Reduce  4s.  lljd.  to  the  decimal  of  £2  lis 

TT        V     .  .   „-  43.  Hid.        239  farthings         239 

Uere.  bv  Art.  25 —  = ^  =:  ■ • 

'  ^  '  £2  lis.        2448  farthinga      2448 » 

Then  239  ^  2448  =  -OgYGS.     Ans. 
Exercise  53. 

Rcdnce  : 
L  2  days  7  hrs.  to  the  decimal  of  a  week. 
2.  7  oz.  4  dwt.  9  grs.  to  the  decimal  of  a  pound. 
8.  16  Hw.  7  07..  3  drs.  to  the  decimal  of  a  cwt. 
4.  116  days  14  hours  to  the  decimal  of  a  year. 

6.  1  rood  17  yards  to  the  decimal  of  an  acre. 

a  3  qrs.  1  n.i.  1  In.  to  the  decimal  of  a  French  oh. 

7.  168. 11^5.  to  the  decimal  of  a  pound. 

8.  jE9  14a.  8id.  to  the  decimal  of  £77  Os.  9d. 

9.  2  days  17  min.  to  the  decimal  of  7  weeks  4  days. 
10.  3  fur.  17  per.  to  the  decimal  of  2  miles  4  yds.  1  ft. 
IL  17  lb«,  4  oz.  to  the  decimal  of  19  llis.  7  oz.  6  drs.  1  sor. 
12.  2  roods  27  yds.  to  the  decimal  of  29  pur.  20  yds. 


61.  To  find  tho  value  of  a  given  decimal  of  a  denocV 
natc  number : — 

RULE. 

Multinli/  the  given  decimal  hi/  the  number  of  units  of 
the  iiixt  lower  denomination  that  make  one  of  the  given  oB' 
nmnination. 

Point  off  OH  many  decimal  plncrs  a*  there  were  in  th» 
viuUiplirarul,  and  the  intctfral  portion,  i '  ani/,  wilt  ht 
unitu  of  that  lower  dfitoinination.  77te  di'cimal  part 
may  be  reduced  to  a  ttill  lower  denomination  ;  and  no  on. 
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Example.— Find  the  value  of  •2'7625  of  a  lb.  Troy. 

OPERATION. 

■27625  =  decimal  of  c  lb. 
12 


3 'SI  500  =  oz.  and  decimal  of  an  oz. 
20 


6-30000  =  dwt.  and  decimal  of  a  dwt. 
24 


7*20000  =  grs.  nnd  decimal  of  a  gr. 
Then  8  oz.  6  dwt.  '12  gre.  Ans. 

Here  we  first  multiply  Dy  12,  because  12  oz.  make  1  lb., 
and  wc  thus  get  3 'SI 600  oz.  Next  we  multiply  the  deci- 
mal "3 1500  by  20  to  reduce  it  to  dwt.,  &c. 

ExsECiSE  54. 
Find  the  value  ot  ~ 


X.  -ue-so  of  jei. 

2.  -71463  of  a  week. 

3.  2-147  of  a  pound  Apoth- 

4.  -0143  of  a.  mUc. 

5.  -916147  of  an  aor« 

C.   214G17  of  r.  i'ren.-.h  olL 

7.  !)-2645ofan  hour. 

8.  4-7177  of  a  lihJ. 


3   3-33625  of  a  rood. 
10   9-914  of  £1. 
i:    6-714  of  jE3  4b.  7id. 
U  9-1467  of  a  year. 
1.:.    12345  of  $2-78. 
::-.   -65265  of  27  sq.  yds.  2  fl. 
:;•.  7-46725  of  7  cwt.  2  firs.  17  lbs. 
-..  6-4716  of  £1  7s.  7iil. 


ExERCISS  65. 
Miscellaneous  Problems. 

1.  Reduce  £'iSn  4s.  Gid.  tc  dollars  and  cents,  and  divide  the  result 

by  -0005. 

2.  Find  the  least  common  multiple  of  9, 11, 18, 15,  21,  22,  42,  36,  a:id 

60. 

b.  Add  together  S78-90,  ;*427-43,  $20917,  $80-43,  and  $17-90,  and  from 
the  sum  Bublraot  jt;iS3  158.  ll^d. 

1.  Reduce  \,  |,  Wi  h  f*"*!  ri.  ^  oquivalout  ft-actions  having  a  com- 
mon denominator. 
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5.  How  much  is  726  limes  £2  48.  lOld. » 

6.  How  many  timca  would  a  carriape  wlieel  having  a  circiimfe  ' 

enco  of  13  ft.  7  in.  revolve  in  going  from  Toronto  to  StoniJ 
Creek,  a  dintance  of  44  milcsl 

7.  Divide  $7498-70  among  A,  B,  and  C,  so  that  A  shall  have  just 

$749°83  more  than  each  of  the  others. 

8.  In  1858  the  value  of  the  horses  imported  into  the  different  pv^»  uj 

of  CiHiula  was  as  follows  ;  Clifton  $0880,  Coaticook  $9775, 
Morrirtburgh  $6750,  Prescott  $58877.  8tansfead$9105,  Toronto 
$8750,  "Windsor  $9880,  other  jwrts  $68712  ;  what  was  tlio  total 
value  of  the  horses  iniportca  into  Canada  in  1858 1 

9.  In  the  same  year  the  value  of  the  horned  cattle  Imported  into 

Canada  was  as  follows  :  Coaticook  $2702,  Dundee  $3587, 
Montreal  $3830,  Potton  $2150,  Sault  Ste.  Mario  $315fi,  Wind- 
Bor  $10688,  other  ports  $25561;  how  much  did  tl)«  vahio  of 
the  horses  im))()rted  into  Canada  in  the  year  1858  exceed 
that  of  the  horned  cattle  imported  in  the  salne  year  ? 

10.  What  l8  the  difference  between  i  of  3i  of  6f  of  $28-28  and  -7  of 

2-4of3-7of  ijofjeeils.  5id.  ? 

11.  Express  704, 1111,  9876,  83471,  and  9142371  in  Ronmn  numetals. 

12.  Write  down  as  one  number  seven  hundred  billion"  fimr  thou- 

Band  and  twenty,  a7itl  six  millions  two  hundred  thousand 
and  nineteen  tenths  of  trilliontlis. 

,„    _,    ,..         ,         ,27x45x64x117x23x115x83x144 

18.  Find  the  value  of :- — ^--„    ,„.    „,    ,t,    ,.. • 

25  X  729  X  184  X  27  X  12  X 13 

14.  Find  the  vnluo  of  2)  -f  i  of  f  of  fr  of  87)  +  |  - 1  +  8)  -  4|. 
16.  Reduce  2  days  4  hours  to  the  decimal  of  3  weeks  3  dHvc. 

16.  What  is  the  Greatest  Common  Measure  of  17810  and  B3294» 

17.  Reduce  '7,  -98,  -00045,  and  -27140  to  their  equivalent  vulgar 

ft-aotlons. 

18.  How  many  square  Inches  are  tliere  In  2  a.  1  r.  17  per.  I  yds.  I 

19.  Wlint  li  the  value  of  -7149025  of  a  milet 

20.  Find  the  value  of  -7  of  a  jwr.  +   026  of  a  yd.  +  -713  of  a  ft.  + 

■01  of  an  Inch. 

21.  Whleh  llie  greatest  and  which  tim  least  of  ,\,  ^V,  ,\f 

22.  lCxj)reHs  3J  ells  FK-m.  as  a  fraction  of  a  yard. 

23.  A  farmer  at  a  fair  s.ild  'J20  shnep  nt  f  1-73  each,  and  houghl  13 

ciiWH  at  jCll  lis.  7d.  eucli  ;  how  much  money  did  he  carry 
Uuiiiu  f 
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♦"  m  the  year  1858  there  wore  imported  into  Canada  20735  doz. 
ecfi;s  vnlued  at  $2487  ;  in  tlie  suiiie  year  tliero  were  exported 
from  Canada  «i23525  doz.  eggs  valued  at  $66860  ;  liow  many 
more  eggs  were  exported  than  imported  during  that  year,  and 
what  in  each  case  was  the  average  value  ])er  doz.  eggs  T 

25.  What  is  the  1.  c.  m.  of  6, 10,  16,  20,  24,  28,  32,  30,  40,  and  44  ? 

26.  How  many  times  123  is  746  times  193  ? 

^7.  The  quotient  is  794  and  the  divisor  83,  what  is  the  dividend? 
88.  Divide  749  lbs.  4  oz.  7  drs.  Avoir,  equally  among  19  perBonB: 

what  is  the  sHare  of  each  ? 
29.  Divide  346  a.  1  r.  17  per.  by  2  a.  3  r.  27  per.  9  yds. 
80.  Reduce  2  bush.  1  pk.  1  qt.  to  the  fraction  of  11  bush.  3  pks. 

31.  Add  together  $94760,  $207-90,  $274-33  and  £217  4b.  7ld.,  and  di- 

vide the  sum  by  299. 

32.  Find  the  value  of  '^'^  -  4?  -  21  x  121  x  264  x  626 

35x81x55x48x517x40 


SECTION  V. 

Hj^TIo.  simple  proportion,  compound 
proportion. 


RATIO. 

*.  The  Ratio  of  one  number  to  another  is  the  quotient 
RrSaing  from  the  division  of  the  former  by  the  latter. 
Thus,  the  ratio  of  16  to  4  is  16  -=-  4  =  4. 

the  ratio  of  27  to  8  is  27  -s-  8  =  8|,  &c. 

2.  The  Ratio  of  one  number  to  another  is  commonly 
expressed  by  writing  a  colon  between  them. 

Thus,  the  ratio  of  16  to  4  is  expressed  by  16  :  4. 
the  ratio  of  27  to  8  is  expressed  by  27  :  8. 

3.  The  Ratio  of  one  number  to  another  may  also  be  ex- 
V.re«s^O  by  writing  ihem  in  the  form  of  a  fraction. 

Ill  us,  t/ie  ratio  of  16  to  4  may  be  expressed  by  ^. 
ihb  rudo  9t  2V  to  8  may  be  expressed  by  ^g^. 
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4.  The  two  numbers  that  constitute  the  ratio  are  called 
the  terms  of  the  ratio ;  and  the  lii-st  term  is  called  the  ante, 
cedent  and  the  other  the  conseqticnt  of  the  ratio. 

5.  If  the  antecedent  is  equal  to  the  consequent,  the 
ratio  is  called  a  ratio  of  equality. 

If  the  antecedent  is  greater  than  the  consequent,  the 
ratio  is  called  a  ratio  of  fp-cater  inequality. 

If  the  antecedent  is  less  than  the  flfcnsequent,  the  ratiq 
is  called  a  ratio  of  less  iiiequality. 

6.  A  Simple  Ratio  is  the  ratio  of  any  one  number  to  anj 
other  nimiber. 

7.  A  Compound  Ratio  is  a  ratio  produced  by  compound- 
ing or  multiplying  together  the  corresponding  terms  of  two 
or  more  simple  ratios. 

8.  The  value  of  a  ratio  is  found  by  dividUig  the  ante- 
cedent  by  the  consequent. 

9.  Ratios  are  compared  together  by  comparing  their 
values  together. 

10.  Ratios  are  compounded  together  by  multiplyinfl 
together  all  the  antecedents  for  a  new  antecedent  and  alj 
the  consequents  for  a  new  consequent. 

Note.— Before  miiltiplytiig  tlio  nntoccdciitB  toprothcr  for  n  no\i 
nntcccdrnt  nnd  the  coimpoui-nta  toni'tlur  for  ii  new  coiiHiMiuont 
wo  ciincfl  luiy  ftictor  thul  in  conunoii  to  an  anteoodeiit  and  u  coa 
Bcquenl. 

Example  1.— What  is  the  ratio  of  27  to  3? 

OHKUATION. 

27  ■+-  3  =  9.     Ant. 
ExAXPLX  2.— What  is  the  ratio  of  88  to  6  ? 

OPKRATION. 

88  +  6  =  18^.     Ana. 
EzAHPLX  8. — What  is  tlic  value  of  tho  ratio  of  1)4  to  W 

OPKRATION. 

94  4-  7  =  18-428.     Ana: 
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Example  4. — ^What  is  the  value  of  the  ratio  of  lY  to  23? 

OPERATION. 

17 -*- 23  =  0-739.  Ans. 

Example  5. — Point  out  which  is  the  greatest  and  which 
the  least  of  the  following  ratios — 7  :  4,  9^  :  5,  27  :  16. 

OPERATION. 

7^    4=     7-*-   /I  =  1-75. 
9i  :    5  =  9-5  -f-    6  =  1-9. 
27  :  16=  27^  16  =  1-68. 
Therefore  9^  :  5  is  the  greatest  and  27  :  16  the  least. 

Example  6. — Find  the  ratio  compounded  of  6  :  7,  9  :  4, 
11  :  13,  12  :  55,  and  5  :  27. 

STATEMENT.  CANCELLED. 

69    11     12     5_6^;;^^_ 

Y  ""  4  ""  13  ""  55  ""  27  ~  7  ""  i  ""  13  '^  pp(  ""  I^T" 


U         3 


- — -  =  #.-  =  6  :  91.  Ans. 
7x13       ^' 


Exercise  66. 

1.  \VTiatiBthoTatioof7:4?  19:3?  20;  2?  144:6?  29:2?  16.3? 

2.  What  ia  the  ratio  of  27;4i?   11:19?  26.7?  28:7?    120:2? 

47:18? 
Find  tbe  value  of— 

3.  7  : 2  ;  9  :  14  ;  63  :  7  ;  29  :3 ;  19  :  27  ;  S4  :  0. 

4.  91 :  7  ;  16  :  3  ;  28  :  6  ;  111 :  7  ;  222  :  11 ;  167  :  29. 

Compare  together  the  following  ratioB,  and  point  out  which  is 
tho  len-st  and  whicli  the  greatest : 
6.  9  :  17,  16  :  33,  and  47  :  79. 

6.  11 :  3,  17  :  5,  38  •  11,  and  164  :  55. 

7.  49  :  5, 176  :  16-4,  267-4  :  25-9,  and  8  :  -89. 

Compound  together  the  following  ratios : 

8.  7:4, 11  :  23,  llj  :  9,  and  9 :  14. 

9.  6  :  11,  12  :  17,  SJ  :  4i,  27  ;  121,  and  5i  •  6. 
10.  15  ;  4, 16  :  7,  9  :  20,  70  ■  27,  and  6  :  5. 

11    8  :  7,  6  :  5,  4  . 3,  2  : 1,  and  21  .  32. 
12.  2  3,  4  :  5,  6  :  7,  8  ;  9,  and  16  23. 
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SIMPLE  PROPORTIOK 

11.  Simple  Proportion  enables  us  to  find  a  fourth  num- 
ber  which  shall  have  the  same  ratio  to  the  third  of  three 
given  numbers  that  the  second  of  these  numbei-s  has  to  the 
first :  hence  proportion  consists  in  an  equality  of  ratios. 

12.  In  every  simple  proportion  three  terms  are  given  to 
find  the  fourth,  and  this  fourth  term  mu5t  be  of  the  same 
name  or  denomination  aa  the  third. 

13.  Proportion  is  exp*ressed  liy  writing  the  sign  ::  be, 
twcen  the  two  equal  ratios  that  compose  the  proportion. 

Thus,  the  proportion  existinf?  between  7,  21,  19,  and  67  is  ex- 
preBsed  thus— 7  :  21 : :  19  :  57,  and  is  read  7  is  to  21  us  19  Is  (o  67. 

14.  The  two  outer  terms  of  a  proportion  are  called  th« 
extremes,  and  the  two  intermediate  terms  the  means. 

Thus,  in  the  above  example  7  and  57  are  the  extremes,  and  2\ 
and  19  tlio  means. 

15.  In  every  proportion  the  product  of  the  extremes  ia 
equal  to  the  product  of  the  means. 

ufl,  in  the  following  examples  we  have 
9:64::    2:12,  and    Ox  12=54  x    2. 
7 :  21 ::  19 :  57,  and    7  x  67  =  21  x  19. 
16:    8::12:2^,  and  16  X  2i=    8x12. 

16.  Since  Ixt  term  x  \lh  term.  —  2d  term  x  Zd  tertn,  SI 

.  „  ,        ,      .  ,  2<i  term  x  8d  term 

follows  that  the  Ath  term  = ;; . 

l8t  tertn 

That  is,  the  4th  term  of  every  proportion  is  found  b} 
multiplying  together  the  2d  and  8d  terms  and  dividing  their 
product  by  the  first  term. 

Example  1. — What  is  the  fourth  proportional  to  7,  11, 
and  28? 

OPERATION. 

11  X  28 
7  :  11 ::  28  :  Ant,  Hcuoo  ith  term  otAru.ss  — ~  ^  86|. 
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Example  2. — Find  a  fourth  proportional  to  24,   105, 
And  40. 


OPERATION. 


fl4  :  105  :  :  40  :  Ans.     Hence  Ans. 


•    =35x5  =  175. 


85       5 
105  X  40      X^? X  i^ 

w 


24 


Example  8. — Find  a  fourth  proportional  to  80,   76, 
-tnd  Oy. 


OPERATION. 

88     33 

80 

K.      ^.     ^       TT          .           J^x^^      38x33      „^^, 
:  76 : :  99 ;  Arts.  Sence  Ans.  =  -Attt^  =  — z —  =  250^. 

0               5 

6 

Exercise  57. 

Find  the  fourth  proportional  to  the  following  numbers  : 

3, 

7,  21,  and  40. 

13.  11  lbs.,  147  lbs.,  and  £16  49. 

a. 

91,  7,  and  46. 

Hid. 

3. 

11,  3,  and  17. 

14.  3  cwt.,  20  cwt.,  and  $66-87. 

4. 

9,  47,  and  29. 

15.  9  niiies,  17  milcB,  and  16 days. 

5. 

0,  23,  and  42. 

16.  21  acres,  47  acres,  and  11 

C. 

Ill,  21,  and  18*. 

wk8. 

7. 

9,  10,  and  11. 

17.  17  bushels,  29  bushels,  and 

8. 

13,  14,  .and  65. 

£6  7«.  4d. 

e. 

1728,  109,  and  72. 

18.  211  ucreB,l  acre,  and  $7496-40. 

10. 

253,  16,  and  11. 

19.  62  miles,  3  miles,  and  $421-40. 

11. 

9,  891,  and  100. 

20.  7  montlis,  23  months,  and 

12. 

9  days,  21  days,  and  $01  50. 

$56-70. 

17.  In  the  preceding  exercise  the  first  three  terms  of 
the  proportion  are  given  in  their  proper  order,  but  very 
generally  in  proportion  tlic  pupil  is  required  to  make 
the  statement  himself,  and  this  is  done  according  to  the 
following : — 
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RULE. 

I.  Reduce  the  two  numbers  which  are  of  different  names 
from  the  answer  to  the  lowest  denomination  contained  in 
either  of  them. 

II.  Set  the  number  which  is  of  the  same  kind  as  the 
answer  in  the  third  place,  and,  when  the  answer  is  to  be 
greater  than  this  third  term,  write  the  p'eatcr  of  the  other 
two  numbers  in  the  second  place  ;  but  wh^n  the  answer  i\ 
to  be  less  than  the  third  term,  write  the  smaller  of  the  otlynr 
two  numbers  in  the  second  place. 

III.  Multiplji  the  second  and  third  terms  together^  ctwC 
divide  their  product  by  the  first  term. 

Proof. — Multiply  the  answer  by  the  first  term,  and  the 
product  should  be  the  same  as  that  obtained  by  multiplying 
together  the  second  and  third  terms. 

Example  1. — If  11  men  can  mow  a  field  in  23  days,  in 
what  time  will  5  men  mow  it  ? 

OPERATION. 

6  :  11  :  :  23  :  An^.  Here,  a.s  the  an.swer  must  be  days, 

11  we  place  the  23  days  as  the  3d  term. 

g\253  Then,  since  it  is  evident  that  f)  men 

'  will    require  more   days  to   mow   the 

60J  days.  jjpi j  jjjj^u   j  ^   ^^^^  that  is,  since  the 

answer  must  be  greater  than  the  third  term,  we  place  11, 
the  greater  of  the  two  remaining  numbers,  as  tlie  second 
term. 

E.YAMPLE  2. — If  16  bushelB  of  oats  cost  $6*70,  what  will 
90  bushels  cost  t 

OPERATION. 

6 
Jfi:^^::  $6'70 :  Ant.  Here,  ainoe  the  annwcr  must  he 

6  money,   wo  put  the  pVji)  in   the 

third  place;  then,  becauHO  the  au- 

$40'2()  Ann.  b„-,.,.  nmni  evidently  be  j^reiiter  than 
the  third  lei-m,  9fi  bushel.H  costing  more  tliiui  Hi  bushi'lH,  wo 
put  Utl,  the  greater  of  the  two  rcinaliiing  niimbiMH,  in  the 
Hccoiid  place.  LaHlly,  iK^foro  applying  the  rule  we  eanoel 
by  dividing  the  liral  and  uecoud  teruis  by  lU. 
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Example  3. — If  9  acres  of  grass  will  pasture  21  cowa, 
how  many  cows  will  6  acres  pasture  ? 

OPERATION. 

3    2        1  Here  we   put  21,  the  number  of 

*f)  :  ^  ::  ^X-  ^'ins.  cows,  in  the  third  term,  since  the  an- 
T  X  2  =  14  Ans  ^^^^  '^  ^^  ^^  ^^^^ '  next,  since  the  an- 
swer will  be  less  than  the  third  term,  6 
acres  pasturing  fewer  cows  than  9  acres,  we  place  6,  the 
smaller  of  the  two  remaining  terms,  in  the  second  place. 

Example  4.— If  6  lbs.  4  oz.  1  drs.  Avoir,  cost  $169-40, 
what  wHl  1  lb.  11  oz.  Avoir,  cost? 

OPERATION. 

6  lbs.  4  OZ.  1  drs.  =  IGOT  drs. 
lib.  11  OZ.     =  432  drs. 
1607:  432::  $169-40  :^«s. 
432 


1607)'78180-80($45-638.  Ans. 
6428 

8900 
8035 


Example  5. — If  £2  6s.  8d.  pay  for  lY  days'  work,  for 
how  many  days  will  £9  lis.  4d.  pay? 

9 
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OPERATION. 

£2  6s.  8d.  =  560d. 
£9  lis.  4d.  =  2296d. 
10       41 

41 


10)697 

69/tf  days.  Av^. 

Example  6. — If  3f  barrels  of  apples  pay  for  9/,-  bush, 
els  of  wheat,  how  many  bushels  of  wheat  can  be  purchuiied 
for  17^  barrels  of  apples? 

OPERATION. 

3^:  17J::»-,^-:^»i«. 
or  ^  :  V  :  :  Y,^  :  Ans. 
nonce  the  A^is.  -  ^^  x^?-^^ 

or  V  X  ifti  X  /^  =  ^?i\^^  =  50-,VJ*,;.  Ans. 

Here,  after  making  the  statement,  we  reduce  the  terms 
to  their  equivalent  improper  fractions,  invert  the  lirst  term 
or  divisor  and  connect  it  to  tlic  other  two  by  the  sign  of 
umltipiication. 

Example  7. — If  4|  days'  work  cost  21j  shillings,  what 
will  17^  ^y^'  work  cost? 

OPERATION. 

4|:17i«,  ::21?:yln«. 
or  V  :  W : : -^r  :  ^«.'. 
C4 
„  .  ?         198      m       198x64       „„,. 


11 


EXERCtSK  68. 


L  If  SM  men  citn  (IIk  27  ncrcit  In  ii  wvok,  huw  innny  norcB  oau  43 
HMD  dig  lu  Iko  Muuo  aiiucu  ul°  llmu  I 
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2.  What  win  65  lbs.  of  sugar  cost  if  $1-30  pay  for  13  lbs.  « 

3.  How  many  men  would  perform  in  125  days  a  piece  of  work 

which  100  men  can  perform  in  145  days  » 

4.  If  a  person  can  flnlsh  a  Journey  In  100  days,  travelling  10  liours 

per  day,  how  many  days  would  he  take  to  do  it  if  he  trav- 
elled only  6  hours  per  day  ? 

6.  If  13i  yards  of  cloth  cost  Jia-OO,  what  will  4^  yards  cost  f 

6.  A  bankrupt's  eft'octs  amounted  to  $7149,  which  paid  his  credit- 

ors 80  cents  in  the  $  ;  to  what  sum  did  his  debts  amount  ? 

7.  What  will  be  the  cost  of  16714  feet  of  clear  timber  at  $18"0  per 

thousand  ? 

8.  What  will  be  the  tax  on  |7149-70  at  the  rate  of  If  cents  on 

the$? 

9.  If  I  of  a  person's  income  is  $7194-60,  what  is  his  iucomo  ? 

10.  What  is  the  cost  of  127  acres  of  land  if  871  acres  cost  $8671-40  ? 

11.  If  702  yds.  of  muslin  cost  £A8  28,  4id.,  what  will  540  yds.  tost  ? 

12.  If  a  ship  has  water  sufficient  to  last  a  crow  of  36  meu  for  6 

months,  how  long  will  it  last  a  crew  of  20  men  ? 

13.  What  is  the  tax  on  £1749  16a.  SJd.  at  Ss.  4d.  in  the  £  ? 

14.  If  24  a.  1  r.  17  per.  cost  $76380,  what  will  7  a.  1  per.  9  yds.  cohI  ? 

15.  If  the  railway  fare  for  100  miles  is  $3-75,  what  ought  it  to  bo 

for  63  miles  ? 

16.  How  much  must  be  given  for  276  bushels  of  wheat  at  the  rate 

of  $7-90  for  7  bushels? 

17.  A  bankrupt's  debts  amount  to  $71911-40  and  his  effecta  to 

$53069-80  ;  how  much  can  he  pay  in  the  $  ? 

18.  What  will  bo  the  cost  of  draining  247  a.  1  r.  27  i)er.  when  17  a. 

1  r.  36  pe#coflt  jBlll  178.  8d  ? 

19.  If  16  barrels  of  flour  can  be  bought  for  $97-80,  what  must  be 

paid  for  27  barrels  ? 

20.  There  are  two  numbers  in  the  proportion  of  7  to  8  and  tho 

larger  numbi-r  is  291 ;  what  is  tne  smaller  J 

21.  What  will  bo  tho  cost  of  71  cwt.  1  qr.  17  lbs.,  if  $21-60  pay  for 

3  cwt.  2  qr.  26  lbh>.  ?    (Allowing  112  lbs.  to  the  cwt.) 

22.  If  3J  yds.  of  linen  cost  $2-21,  what  will  7f  yds.  cost » 

23.  A  bosiei<ed  town  containing  16000  inhabitants  has  provisions 

sutlicient  to  last  5  weeks  ;  how  long  will  the  provisions  last 
if  7000  of  the  inhabitants  be  sent  away  ? 

24.  If  a  stick  7  feet  high  cast  a  shadow  5  feet  in  length,  what  is  the 

height  of  a  spire  that  casts  a  shadow  129  feet  in  length  ? 

25.  How  far  can  a  man  travel  in  27  days  at  the  rate  of  149  miles  In 

4  days  ? 

26.  If  a  person  steps  over  4  yds.  in  5  paces,  to  how  many  yards 

will  729  of  his  paces  bo  equal  ? 
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27.  There  are  two  niimbera  in  the  proportion  of  C  to  11  and  the 

emaller  is  29,  what  is  the  larger  f 

28.  At  29  cents  per  lb.,  what  will  be  the  cost  of  174  lbs.  of  raisins f 

29.  How  much  land  at  $475  per  acre  must  be  given  in  exchange  for 

243  acres  at  $3-60  per  acre  ? 

30.  If  4|  lbs.  of  nutmegs  cost  XJ?,  what  will  271  lbs.,  cost? 

31.  If  6t  acres  of  land  cost  $67y'ri  for  how  much  land  will  |2StV 

pay? 

32.  If  4-32  Ibg.  of  coffee  cost  $1-17,  what  will  9-78  lbs.  cost? 

33.  What  will  9f  lbs.  of  spice  cost  when  $17J  pays  for  19-87  lbs.  ? 

34.  If  11  cows  make  29  pounds  of  butter  per  week,  how  much  may 

be  expected  from  27  cows  ? 
36.  If  7  men  put  up  200  perches  of  fencing  in  2  days,  how  long 
would  they  take  to  put  up  900  perches? 

36.  If  $100  stock  is  worth  |95t't,  how  much  can  be  purchased  for 

(100? 

37.  What  will  16  lbs.  4  oz.  2  dwt.  cost  if  11  oz.  11  dwt.  11  gre.  cost 

$47-90? 
88.  If  the  rent  of  73  a.  14  per.  be  £17  48.  9d.,  what  will  be  the  rent 
of  33  a.  1  r.  23  per.  ? 

39.  If  i  of  f  of  }  of  17*  lbs.  cost  ?  of  ^  of  $38-60,  what  will  6f  of 

i  of  f  of  8i  lliB.  cost  ? 

40.  Two  numbers  are  to  one  another  as  11  to  29,  and  tlie  greatw 

of  the  two  is  107,  what  is  the  smaller  ? 
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18.  Compound  Proportion  is  an  equality  between  a 
compound  ratio  and  a  ninple  ratio. 

19.  Compound  Proportion  is  also  called  the  Double 
Rule  of  Three,  bccau.sc  all  questions  in  confound  propor- 
lion,  w  lien  worked  by  simple  proportion,  i  Htjuire  Iwq  or 
more  statements 

20.  In  questions  in  Compound  Proportion,  _,f»'t'  or  nmro 
terms  arc  f^ivon  to  find  unotlier  terni ;  that  i.\  three  or 
more  ratiofl  »ro  given,  one  of  which  is  injporfeet  v\r  wonts  a 
term. 

21.  QuMtioni  in  Co'iipuuud  I'roportiuu  are  scVcd  by 
the  I'ollowi^''  I — 
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RULE. 

Write,  in  the  third  place,  that  term  which  is  of  the  same 
kind  as  tlie  answer. 

Of  the  other  quantities,  take  each  pair  of  corresponding 
ierMs,  and,  having  first  reduced  both  to  the  same  denomina- 
\iou,  arrange  them  as  in  simple  proportion. 

Then  multiply  together  the  third  term  and  all  the  second 
ierms,  and  divide  the  result  by  tlie  product  rf  all  the  first 
terms.  TJie  quotient  will  be  the  answer,  in  tfie  same  denorn- 
indtio7i  as  the  third  term. 

NoTK.— Before  thus  multiplying  and  dividing,  be  careful  to  re- 
du'sc,  by  caucelliiig,  all  the  termi>  am  much  as  poBtsible. 

Example  1. — If  10  men  in  1  days  can  earn  $78-48,  how 
much  can  1 7  men  earn  in  3  days  ? 


1:    s\  '•'•  ^'^^"^^  '•  ^"*'  Here  we  set  $78-43  in  the  8d 

17  term,  because  the  answer  is  to 

"54901  be   money.     Next  we   take  the 

7843  other  terms  in  pairs,  first  for  in- 

.„„„„.  stance,  the  numbers  referring  to 

men,  and  of  these  we  phice  the 

! greater  in  the  second  place,  be- 

70)S91)9-93($57-1418  cause,  Iwiving  the  time  out  of 
consideration,  and  regarding  only 
the  men  and  the  wages,  it  is  evi- 
dent that  the  answer  must  be 
greater  than  the  third  term. 
Again,  for  a  similar  re:ison,  leav- 
ing the  men  out  of  consideration, 
we  place  3,  the  least  of  the  re- 
maining terms,  in  the  second 
place.  Lastly,  we  nmltiply  to- 
gether the  $78-43,  the  17,  and 
the  3,  and  divide  their  product 
by  70,  which  is  the  product  of 
tlic  two  first  terms. 
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Example  2. — If  20  men  can  build  405  yds.  of  wall  in  2' 
days,  bow  many  men  will  it  require  to  build  522  yds.  ii>  t 
days? 


8TATEHEKT.  CANCELLED. 

^    29 


n 


405:5221.  ,  m-^W^ 

8  :    27  "  ^^  •  ^'"'  g  :    fS 

%         8 
Then  8  x  29  =  87.    Ana. 


Here,  since  the  answer  is  to  be  men,  we  place  20  men 
in  the  third  term.  Next,  we  take  the  two  numbers  referring 
to  length  of  wall,  and,  leaving  the  time  out  of  consideration, 
arraiige  these  as  in  simple  proportion.  Afterwards,  wc  take 
the  two  numbers  referring  to  time,  and,  leaving  length  of 
wall  out  of  consideration,  also  arrange  these  as  in  simple 
proportion. 

Exercise  59. 

1    If  9»  men  can  (IIk  7  acrt-s  In  12  days,  liow  many  acres  can  17  men 

diKin  22 days) 
2.  If  a  family  of  11  people  spend  $490  In  7  moiithB,  how  much  will 

a  family  of  7  ]>cr8oni  npoiid  In  16  months?    . 
8.  If  110  reams  of  paper  make  0000  copies  of  o  l)Ook  of  16  shceta, 

how  much  paper  will  be  required  for  4000  copies  of  a  book  of 

11  sheets? 
4.  If  21  men  can  mow  03  acres  In  6  days,  how  long  will  7  men  re- 
quire to  mow  10  a.  8  r.  20  per.  ? 
6.  If  60  men  omn  dig  an  excavation  In  7  days,  workinu  11  hours  por 

dajr,  how  many  days  will  24  men  require  when  they  work 

only  8  hours  jH;r  day  ? 
0.  If  1760  Kain  f204  in  23  months,  how  much  wUl  $467  gain  in  7 

monltisT 
7    If  a  wall  70  feet  lonn,  4  feet  hlnh,  and  2  feet  thick  bo  built  by  17 

men  In  11  days,  what  lenKlh  of  wall  f>  feet  hl^h  and  3  feet 

thick  can  bo  built  by  i«4  nion  In  lUJ  iliiyn  ? 
8.  If  3  mon  can  cradio  :U  iic>-ok  nf  wIiomI  In  ft  cliiys,  how  many  men 

will  II  roqiilro  to  cradlv  »•>  !i,  Wl  \wr.  In  ^  diiynf 
J)    If  a  illlch  an  foot  lonK,  K  fvol  dwop,  iin<l  4  fool  V'I(U<  1*  dntf  by  nfl 

moil  In  4  days,  In  whiit  lime  wli;  <'« 'ucl  dk  a    Jl'-u:  V^.  ft-t't 

l.mK, 0  feel  Il.-i.,  .ir..l  Jl  i.il  wl''o i     '     ■ 
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30.  If  34  men  can  saw  90  corde  of  wood  in  6  daye  ■^/tien  tho  dayi* 
aro  9  liourB  loiig,  how  many  cords  can  8  mo'j  saw  In  36  days 
wlioii  the  dayw  are  121ioui'h  long? 

11.  If  5  compositoi's  in  16  days,  each  11  hours  long,  can  compose  25 

sheets  of  24  pages  In  each  sneet,  44  lines  in  a  page,  and  40 
letters  in  a  line,  in  how  many  days,  each  10  hours  long,  can  9 
compositors  compose  36  sheets  of  10  pages  to  a  sheet,  50  Unea 
to  a  page,  and  45  letterw  to  a  liuo  ? 

12.  If  243  men  in  6i  days  of  11  hours  each,  dig  a  trench  of  7  degrees 

of  liardnews,  2324  yards  long,  33  yards  wide,  and  2i  yards 
deep,  in  how  many  days,  of  9  hours  each,  will  24  men  dig  a 
trench  of  4  degrees  of  nardneris,  337»  yards  long,  5J  yards 
wide,  and  3i  yards  deep  f 

13.  If  60  men  can  dig  a  trench  600  feet  long,  36  wide,  and  40  deep. 

in  24  days  of  8  hours  each,  how  many  men  will  bo  required 
to  dig  a  trench  550  feet  long,  68  wide,  and  90  deep,  iu  44  days 
of  9  hours  each  ? 

14.  If  9  IbK.  6  oz.  4  dwt.  of  silver  make  5  dozen  forks,  each  worth 

lis.  4|d.,  how  many  forks,  each  worth  7s.  S^d.,  can  bo  made 
out  of  11  lbs.  11  oz.  17  grs.  ? 

15.  If  279  bushels  of  potatoes  feed  4  cows  for  60  days,  how  many 

bushels  will  be  required  to  feed  27  cows  for'200  days  * 

16.  If  7'3  acres  oCiJand  are  trenched  by  23  men  in  27"9  days,  work- 

ing 11'4  hours  per  day,  how  many  acres  of  land  may  be 
trenched  by  48  men  in  10-5  days  when  they  work  9'4  hour* 

per  day  ? 

17.  If  tho  wages  of  11  men  for  11  days  be  $111 11,  what  will  be  the 

wages  of  16  men  for  16  days  ? 

18.  If  a  block  of  marble  8  feet  long,  4  feet  wide,  and  2  feet  thick, 

weigh  8550  lbs.,  what  will  be  the  weight  of  another  block  or 
marble  6  feet  long,  6  feet  wide,  and  4  feet  thic.'-  "i 

19.  If  a  rectangular  vat  8  feet  square  and  2i  feet  deep  hold  10000 

lbs.  of  water,  how  many  pounds  of  water  will  a  rectangular 
vat  10  feet  long,  8  feet  wide,  and  2  feet  deep,  contain  ? 

20.  If  14  oz.  of  wool  make  2i  yds.  of  flannel  If  yds.  wide,  how  many 

ounces  of  wool  will  be  required  to  make  17|  yds.  of  flannel 
15  yds.  wide? 

21.  If  2043"  yds.  of  cloth  If  yds.  wide  make  coats  for  a  regiment  of 

soldiers  containing  847  men,  how  much  cloth  2i  yds.  wide 
will  be  reciuirod  to  make  coats  for  another  regiment  which 
contains  981  men? 

22.  If  8  men  can    cradle  97  acres  In  4  days  of  7!  hours  each,  how 

many  acres  will  14  men  cradle  in  3^  days  of  9|  hours  each  ? 

2.'5.  If  $450  irnin  $24  in  12  months,  what  principal  will  gain  $97  in  4 
months  ? 

24.  If  24  horses  eat  54  bushels  of  oats  in  9  days,  how  many  bushels 
of  oats  will  last  2!)  horses  27  days  ? 
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SECTION    VI. 

PRACTICE. 

1.  Practice  is  a  short  metliod  of  finding  the  Talue  ol 
any  quantity  of  merchandise,  the  value  of  a  unit  of  any  de 
nomination  being  given. 

2.  An  Aliquot  Part  is  an  exact  or  even  part. 

ThuB  20  cents  is  an  aliquot  or  even  part  of  $1 ;  2  oz.  is  an  aliquot 
part  of  1  lb.  ;  6  months,  4  months,  3  months,  2  months,  IJ  mouths, 
and  1  month,  are  aliquot  parts  of  1  yeUr. 

TABLE    OP    ALIQUOT  PARTS. 


Parts  of  •!. 


60cts.  =  i 

m   =  i 


16  day8=  i 


25 

20 


161  =  i 

12i  =  i 

6  -^ 

4  ^A 


Parts  of  a 
month. 


10 

6 
8 
2 
1 


=  i 


NoTi.— The 
aliquot  pnrtrt 
of  a  year  urt> 
tho  saino  aM 
thoAe  of  a 
shllllnK-Heu 
4tb  ooJumii. 


Parts  of  £1. 


IDs. 
63.  8d. 
5s. 
4a. 

88.  4d. 
28.  Cd. 

28. 

Is.  8d. 
Is.  4d. 
ls.Sd. 
Is. 


Parts    of 

Is. 


6d.  =  -1 
4d."^  i 
3d.  =  i 
2d.  =  i 
lid.  =  i 
Id.    =ii 


Parts  of  a 

owt.*  of  lia 

lbs. 


56  lbs.  =  i 
28  lbs.-  i 
16  1b8.=  I 
14  lbs.  =  i 
81b8.=i\ 


Parts  of  a  qr. 
of  28  11)8. 

14  lbs.  =  i 

71b8.=  i 

8ilbs.=  i 

If  lb8.=T»g 


•  Althoticrh  wo  nlldw  liut  100  Ihs.  to  tho  0-Kt.  In  Canada,  It  Ih 
pftim  iiiTinhiiry  to  iiiiilic  ciiloiiliilloiiM  with  lh<>  olil  cwl,  of  112  Ibn. 
"hln  nrim'H  from  tho  fiiiit  tliiit  lli<«  liitlc-r  In  ntlll  In  roniinoii  iih«>  In 
Orcia  .^•••iiiilii.  HcviTnl  of  tiiu  Hiuli'M  of  ilio  Anivrluun  Union,  An-. 
'i'h«  all(|unt  ])ika^«  of  tho  nuw  owt,  of  100  IbM,  uru  Ihu  wuno  m  Mm 
tUlijuoi  jNirtitof  fl. 


rUACTlCK. 
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f!xAMPL£    1.- 

•«ach? 


-What  is  the  cost  of  47  cows  at  $33-40 


OPERATION. 

$33-40  X  47  =$1569-80.     Ans. 

Example  2. — What  is  the  value  of  1678  lbs.  of  tea  at 
$1-50  per  lb.  ? 

50  cts.  \i\  $1678  =  value  of  1678  @  $1. 

839  =     "         "         fob      -50 


$2517 


@  $1-60 


Example  3.— Fiud  the  price  of  2164  articles  at  $1  87^ 
each. 

OPKRATION. 

II $2164       =  price  of  2164  articles  @  $1       each. 

i\    1082       =         "         "  "      @      -50      " 

I       541       =         "         "  "      @      -25      " 

I      270-50=         "         "  "      @      -12^    " 


50  cts. 
25 

m 


$4067-50  = 


@$l-87i 


Example   4. — Find   the  value  of  978  sheep  at    $3-79 


each. 


60  cts. 
20  eta. 


6  cts. 
4  cts. 


$978 
3 

$2934        = 

489        = 

195-60  = 

48-90  = 

39-12  = 


OPERATION. 

value  of  978  sheep  @  $1       each. 

@  $3 

@       -50    " 
"  @       -20   " 

"  @        -05    " 

"  (9)        -04    " 


$3706-62  = 


@  $3-79 


Note.— In  all  qiicRtloriB  elmilar  to  the  preceding,  where  the 
value  of  one  article  is  triven  to  find  that  of  a  certain  number  of 
iirtlclns  of  the  same  deiiomination,  the  shortest  and  KimjileBt  mode 
of  proceeding  is  to  multiply  the  price  of  one  urticlo  by  the  giveu 
number  of  articles.     Tluis  : — 

Example  2.—^??.?.  =  |l-50  x  1678. 
EXAMPLB  Z.—A71S.  =r$].87i  x  2164. 
ExAMj'LE  i—Ans.  =$3-79  x  978. 
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Example  5.— Find  the  value  of  iCjg  lbs.  14  oa.  12  dre. 
Avoir,  at  $169-40  per  lb. 


8oz. 
4  oz, 
2  oz. 
8  (lis. 
4drt). 


OPERATION. 
$169-40  X  1679  =  $284422-60  =r  valuft  of  1679  lbs. 
15S164  =     " 


I284&78-7GJ  = 


14  07,.  12  (Ire. 
1679  IbB.  U  02. 12  dr^ 


Example  6. — Allowing  112  Iba  to  the  cwt.,  find  thw 
value  of  229  cwt.  3  qrs.  17  lbs.  of  tallow  at  $0-20  per  cwt. 


2qr. 
lor. 
14  11). 
2  1b. 
lib. 


OPERATION. 

X  229     =  $1410-80  =  value  of  229  cwt 

F[cr=valueof2qr.         6-°9=      "        'V^lqr.lTIb 

t.lLC  II  nf  1     ni. 


$6-20 


1-56  = 
•775  =: 
1107  = 
•0653  = 


of  2  qr.. 'L"'  -  ■—  Ji:*L:lLi:L- 

of  1  q  r.  $1426-39  =      "228  cwt.  3  qr.  17  lb. 
of  14  lb. 
of   21b. 
of   1  lb. 


15-591 
Example  7.— What  is  the  value  of  29  lbs.  7  dwt  10  gre. 

of  gold  at  £3  17s.  Hid.  per  oz.? 


6  dwt. 

2i  dwt. 
(i  pre. 
1  gr. 


OPERATION. 
29  Um.  =  348  ounces. 
£3  178.  lljd.  X  348  =  X1366  28.  8d.  =  value  of  29  lbs. 


Ifls.    BfJ  =  value  of  6  dwt 

98.    8U  =      "        2  dwt.  12  grs. 

um  =     "  Ogre- 

1+Btt  =      "  Igr- 


£1    108.    mi     =      •'        7  dwt.  19  grs. 
Then  £1860    28.     8d.        =  value  of  29  lbs. 

1   lOg.     48J8d.  =     "  7  dwt.  19  grs. 

£18B7~128.     78f8d.  =     "   29  llm.  7  dwt.  1 9  gre. 

ExAMiM.K  S.— Wlmt  iri  Iho  price  o  7149  tons  of  liny  at 
£2  1:Jh.  yd.  per  ton  V 


109. 


2s.  6d. 
la.  3d. 
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OPERATION. 

X7149  =  value  of  7149  tons  @JE1  por  ton. 

£14298  =  "  "  ©£2 

i'      3574108.        =  "  "  &        10s. 

i|        893 128. 6d.  =  "  "  ®         28.  6d. 

446168. 3d.  =  "  "  ©  Is.  3d. 


£19212188.  9d.=  «  "  @JE2  138.  9d. 

Example  9. — Find  the  price  of  7149^  acrca  of  land  at 
$2'7'43  per  acre. 

OPERATION. 

$27-43  X  7149  =  $196097-07    =  value  of  1149  acres. 
$27-43  X  3-t-8  =  10-28f  =    "     "  f  of  an  a. 

$196107-361  =    "     "     71491  acres. 
Exercise  60. 


7.  2171  at  $914-70. 

8.  6185  at  $42-71J. 

9.  907IJ  at  $16-93. 

10.  2041  at  £2  78.  8id. 

11.  604?  at  £93  ISs.  7d. 

12.  904|J  at  £16  48.  9JJ. 


Find  the  value  of— 

1.  229  at  $2-75. 

2.  743  at  $3-81. 
a  7114  at  $97-8aj. 
4.  213  at  £2  168.  4d. 
6.  321  at  £9  Is.  lid. 
6.  7147  at  £12  128.  2|a. 

13.  617  lb8.  4  oz.  Avoir,  at  $91-43  per  lb. 

14.  2171  a.  2  r.  17  per.  at  $970  per  acre. 

15.  114  buBli.  1  pk.  1  gal.  1  qt.  at  37i  cents  per  busheL 

16.  209  lbs.  7  dwt.  16  grs.  at  $171  per  oz. 

17.  614  yds.  2  qrs.  1  na.  at  $273  per  yd. 

18.  16  n.  1  r.  4  per.  7  yda.  at  £2  178.  6d.  per  acre. 

19.  29  wke.  4  days  11  h.  at  $7-40  per  -week. 

20.  167  miles  7  fur.  6  per.  at  £9  38.  6d.  per  mile. 

21.  217  lbs.  4  oz.  6  drs.  2  scr.  at  £9  6s.  7d.  per  oz. 

22.  0167  sheep  at  £1  Ss.  6d.  each. 

23.  21791  bushels  of  wheat  at  $1  40  per  buBhel. 

24.  1673y\  sq.  yds.  of  painting  at  2ri.  3id.  per  sq.  yd. 

25.  437  a.  9  per.  7  yds.  of  land  at  $21  40  per  acre. 

26.  97  cub.  yds.  4  ft.  at  $0-73  per  cub.  yd. 

27.  614A  cwt.  of  iron  at  $1-23  per  cwt. 

28.  23  lbs.  4  oz.  7  divt.  11  grs.  at  lljd.  per  dwt. 

29.  216  cwt.  2  qrs.  19  lbs.  at  $9671  per  cwt.* 

SO.  179  cwt.  1  qr.  23  lbs.  at  £9  Us.  Hid.  per  cwt.* 


Allowing  112  Ibi.  to  the  cwU 
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PKIICKNTAGK. 

SECTION  vn. 

PERCENTAGE,   COMMISSION,   BROKERAGE, 
INSURANCE,  STOCKS. 


PERCENTAGE. 

1.  Percentage  or  Per  Cent,  means  a  certain  allowance 
or  rate  per  100.  Per  Cent,  is  a  contraction  of  the  Latin 
jxr  centum^  and  means,  "  by  the  hundred." 

ThuB,  If  a  person  purohnse  100  barrels  of  flour  and  some  of 
them  become  wortlilesH  through  btiiig  damaged,  ho  is  said  to  have 
lout  1  per  cent.,  2  per  cent.,  3  per  cent.,  7  per  cent.,  15  per  cent.,  or 
29  per  cent.,  &c.,  of  his  flour,  according  as  his  loss  is  1,  2,  3,  7, 15, 
or  29  barrels. 

2.  When  the  rate  per  cent,  is  given,  the  rate  per  unit  is 
found  by  dividing  by  100,  or  what  amounts  to  the  snmo 
thing,  removing  the  decimal  point  two  places  to  the  left  iu 
the  number  that  expresses  the  rate  per  cent. 

Example  1. — What  rate  per  unit  is  equivalent  to  6  pei 
cent.  ? 

Ans.  6  -«-  100  =  -06. 

Ex'amplb  2. — What  rate  per  unit  is  equivalent  to  8J  per 
cent.  ? 

Ana.  8}  ••»-  lv)0  =  8'75  -t- 100  =  -0875. 

ExAMPLi  8.-  -What  rate  per  unit  is  equivalent  to  23  per 
cent,  f 

Am.  28 -I- 100=' -28. 

Example  4. — What  rate  per  cent,  id  equivalent  to  -248 
]>cr  unit  t 

Ann.   -248  x  KX)  =  24,^,. 

EXAMPLK  B. — Wlmt  rate  per  cent,  is  oquivaleit  iv  071/ 
per  unit  t 

Ant.  -078  X  100  =  7-8=s7i. 


y^i 


c  cent.  ? 
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Example  6. — What  rate  per  unit  is  equivalent  to  12'63 

Ans.   12-63  -t- 100  =  -1263. 

Exercise  61. 
What  rate  per  unit  Is  equivalent  to — 


1.  9  per  cent.  ?  4i  per  cent.  ? 

2.  3-7  per  cent.  ?  29i  per  cent.  ? 

3.  6'2  per  cent.  ?  8J  per  cent.  ? 
a.  m  per  cent.  ?  147  per  cent.  ? 
S.  9i  per  cent.  ?  63j*,  per  cent.  ? 


6.  8  per  cent,  t  \  per  cent.  ? 

7.  S  per  cent.  ?  21  per  cent.  I 

8.  \  per  cent. !  9f  per  cent.  J 

9.  16-2  per  cent.  »   98  per  cent.  ? 
10.  147-2   per  cent.?     2612  per 

cent.  ? 


What  rate  per  cent,  is  equivalent  to- 


11. -07  per  unit?  -61  per  unit? 

12.  1-47  per  unit  ?  066  per  unit  ? 

13.  -8725 per  unit  ?  2-2  per  unit? 

14.  Ill  per  unit  ?  1-107  per  unit  ? 

15.  1-06  per  unit?  007  per  unit  ? 

16.  676  per  unit  ?  -036  per  unit  ? 


17.  014 per  unit?   016  per  unit? 

18.  -OOOu    per    unit?      1-217    per 

unit? 

19.  -00126   per 

unit? 


unit?     -135   per 


20.    0005   per   unit? 
unit? 


•2776   i»r 


3.  To  find  the  percentage  on  any  given  number : — 

RULE. 

Multiply  the  given  number  by  the  rate  per  unit  expressed 
iecimally. 

Example  1. — What  is  16  per  cent,  of  $674  ? 

OPERATION. 

16  per  cent.  =  -16  per  unit. 
$674  X  -16  =  $107-84.  Ans. 

Example  2.— What  is  7  per  cent,  of  8473  acres  of 
,fthd? 

OPERATION. 

i473  <  -07  =  693-11  acres  =  593  a.  C>  r.  17  per.  18  yd9.  1 
a.  bQi  in. 
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Example  3. — What  is  1 1   per  cent,  of  947  bushels  o| 
apples  ? 

OPERATION. 

fi4'7  X  -11  =  KMIY  bush.  Ans. 
Example  4. — How  much  is  23  per  cent  of  $6147"80.'' 


23  per  cent.  =  -23  per  unit. 
16147-80  X  -23  =  $1413-994.  Ans, 


ExEaciSB  62. 

1.  How  much  is  27  per  cent,  of  $6090-80 

2.  What  is  87J  per  cent,  of  $1234? 

3.  Wliat  i8  6i  per  cent,  of  |89-40  ? 

4.  How  much  is  17*  per  cent,  of  $299840 

6.  What  ia  6i  per  cent,  of  204  a.  2  r.  14  per. 

6.  How  much  la  -7  per  cent,  of  29  bush.  2  pks.  f 

7.  What  1b  -72  per  cent,  of  429  lbs.  11  oz.  6  dwt.  1 

8.  What  Is  16  per  cent,  of  227  wccka  4  days  U  hourt 

9.  What  ia  6  p«r  cent,  of  £93  14h.  7id.  ? 

10.  What  ie  20  per  cent,  of  $2947-40? 

11.  From  10  per  cent,  of  $204  take  20  per  cent,  of  $30-11 

12.  Add  together  7  per  cent,  of  $94-80, 11  per  cent,  of  $1129,  <uid  174 

per  cent,  of  |i-29fl-4'2. 

13.  A  person  purctmncB  n  houpo  for  $7429  upon  the  followluR  ajjreo- 

mont  -.—Ho  la  to  pay  15  per  ooiit.  of  the  purrlinao  money 
down,  17  per  cent.  In  6  montha,  29  per  cent.  In  16  montlia,  9 
per  cent,  in  20  montha,  and  the  balance  at  tlio  expiration  of 
two  year*  ;  what  are  hia  Kpvcral  paynienta,  upon  the  auppo- 
Kltlon  that  ho  pays  no  Inloreat? 

14.  A  farmer  worka  227  aeroaof  land,  which  lie  crops  aa  foUowa  : — 

20  i)er  cent.  In  wlii'iit,  18  per  (•(•nl.  In  KniMa,  17  iier  rent.  In 
peaa.  19  per  cent.  In  onta,  ami  8  ]wr  cent.  In  root  cropa,  tlio 
real  bolnn  fallow  ;  what  nnnilx-r  of  acroa  dooa  ho  bow  to  each 
cro])  and  how  mucli  la  In  fallow  ) 
16.  A  reKlrn«nt  wont  Into  the  (li-ld  1147  atronu,  and  after  tlie  hnttlo 
It  wna  found  that  23  per  eunt.  had  buoii  killed  or  woniiilrd, 
tnd  7  ]wr  cont.  taken  nrlaoiicra  ;  what  wna  the  nnnibcr  killed 
or  wuundud,  aud  what  iLu  uumber  tukoi)  prinouera  ? 


COMMISSION  AND  BROKERAGE.  j.j^j 


COMMISSION  AND  BROKERAGE. 

4.  Commission  is  the  percentaj^e  charged  b\'  agents  or 
.commission  merchants  for  their  services  in  buying  cv  selling 
goods,  collecting  accounts,  &c. 

5.  Brokerage  is  the  percentage  charged  by  money- 
dealers,  called  brokers,  for  negotiating  notes,  mortgages, 
bills  of  exchange,  &c.,  or  for  buying  or  selling  stock. 

6.  To  compute  commission  oi  brokerage  : — 

RULE. 

Multiply  tJie  given  amount  by  the  rate  fter  unit  expressed 
decimally. 

ExAMPLK  1. — What  is  the  commission  on  $'749-40  at  18 
per  cent.  ? 

OPERATION. 

18  per  cent.  =  -18  per  unit. 
$749-40  X  -18  =  $184-892.  Ans. 

Example  2. — What  is  the  commission  on  flOS-ST  at  22f 
^er  cent.  ? 

OPKRATION. 

22f  per  cent.  =:  -2275  per  unit. 
$198-37  X  -2275  =  $45-129175.  Ai.s. 

Example  3. — A  broker  purchases  stock  to  the  amount 
of  $9867-30;  what  is  his  brokerage  at  the  rate  of  2^  per 
cent.  ? 

operation. 
2|  per  cent.  =  02125  per  unit. 
$9867-30  X  -02125  =  $209-680125.  Ans. 

Exercise  63. 
1.  What  is  the  commission  on  $7980  at  4J  per  cent.  ? 
'2.  What  is  the  commiiision  ou  |916'80  at  7i  per  cent.  ? 
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3.  What  is  the  brokerage  on  flOSOO  at  1|  jkt  cent.  ? 

4.  "Wliat  ie  the  brokerasjo  on  $887766  at  3^  per  cent.  ? 
6.  What  is  the  brokernpo  on  $678-90  at  5  per  cent.  ? 

6.  What  la  the  commiBsion  on  |6719'50  at  8f  per  cent,  f 

7.  What  is  the  conimiseion  on  |47'80  at  26  per  coat.  ? 

8.  To  what  does  the  brokerage  on  $766432  amount  at  4^   per 

cent,  t 

0.  To  what  does  the  commission  on  $28456  amount  at  28  per 
cent.  ? 

10.  What  is  the  commission  on  $555-55  at  18}  per  cent,  f 

11.  An  agent  sells  617  bnsliels  of  wheat  at  $1-70  per  bushel ;  what 

is  his  commission  at  VZ^  per  cent.  J 

12.  A  commission  merchant  sells  goods  to  the  amount  of  |1122'30  ; 

what  is  his  commission  at  33^  percent.  ? 

13.  A  broker  purchases  stock  to  the  amount  of  $8765-40  ;  what  it 

his  brokerage  at  3}  per  cent.  ? 

14.  An  agent  purchases  silks  to  the  amount  of  $7800  ;  what  is  hli 

commission  at  7  per  cent,  f 
16.  An  agont  collects  debts  to  the  amount  of  $907-80  ;  what  is  hU 
commission  at  15  per  cent.  ? 

16.  A  commission  mcrcliant  soils  7400  barrels  of  flour  at  $7-874 

per  barrel ;  to  what  does  his  commission  amount  at  8}  per 
cent.  ? 

17.  An  agent  sells  a  farm  for  $7460  -,  what  ie  his  commission  at  H 

per  cent,  t 

18.  A  broker  negotiates  a  mortgage  for  the  sum  of  $1140 ;  what  ia 

bis  brokerage  at  S|  per  cent.  ? 


INSURANCE. 

7.  Insurance  is  a  written  ngrecmont  by  which  an  indi- 
vidual or  an  incorponited  company  booonicH  bound,  in  con- 
sideration of  a  curtain  sum  paid  in  udvonce,  to  exempt  the 
nwncrrt  of  certain  kindrt  of  property,  as  houHCS,  lioiKschold 
furniture,  tiierchandinc,  nliipM,  &c.,  from  los8  by  fire,  ship, 
wreck,  or  otiier  calamity. 

8.  Tlic  M^Httrn  [nntrunifnt,  or  contract  between  tlio 
parties,  irt  cnlle.l  a  Policy  of  Imtnrance. 

9.  The  Hinn  paid  fortiie  iimurance  iH  called  ihis  Premium , 
and  iri  u.sualiy  a  certain  per  cuul.  ou  tbo  sum  for  which  tho 
prupci'ty  la  iiuiurvd. 
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10.  Houses,  merchandise,  furniture,  &c.,  are  usually  in- 
jured against  risk  of  fire  for  the  year,  or  other  specified 
time. 

NoTK.— The  rate  of  InBuranco  on  dwellinghousee,  Btores,  goods, 
household  furniture,  &c.,  varies  from  i  to  2  per  ceut.  per  annum 
on  the  sum  insured,  according  to  the  character  and  position  of  tb« 
tenemont.    Vessels  are  insured  for  tlio  voyage  or  the  year. 


11.  The  premium  to  be  pud  on  a  policy  of  insuracoe  ta 
computed  by  the  following 


RDLR 

Multiply  the  sum  to  be  insured  by  the  rate  per  unit  ex- 
pressed decimally. 

Example. — If  I  insure  my  house  and  bam  for  |Y480, 
what  premium  must  I  pay  at  If  per  ceut  ? 

OPBRATIOK. 

IJ  per  cent.  =  "0175  per  unit,  i.  e.  If  centa  is  the  charge 
for  insurance  on  each  $. 
Then  $7480  x  -0176  =  $130-90.  Ans. 


EXKRCISE   64. 


4.  $8740  at  f  per  cent. 

5.  $1888  at  I  per  cent. 

6.  $11247'60  at  IJ  i)er  cent. 


Compute  the  insurance  on- 
1.  $789-46  at  2i  per  cent. 
Z  $8167-50  at  2|  per  cent. 
3.  $8900  at  3J  per  cent. 

7.  I  wish  to  insure  my  house  and  furniture  to  the  amount  of 

$4780  ;  what  premium  must  I  pay  at  If  per  cent.  ? 

8.  What  must  I  pay  for  insuring  a  cargo  of  -wheat  worth  $27490 

from  Toronto  to  I^iverpool  at  2|  per  cent,  f 

9.  What  premium  of  insurance,  at  2i  per  cent.,  must  I  pay  on 

property  valued  at  $8790  ? 
iO.  What  must  I  pay  for  insuring  my  houBe  and  bams  to  the 
amount  of  $17496-50  at  |  per  cent,  f 

10 
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BUYING  AND  SELLING  STOCKS. 

12.  Stock  is  a  term  used  to  denote  the  Capital  of  mon- 
eyed institutions,  as  Banks,  Efdlroad  Companies,  Gas  Com- 
panies, Insurance  Companies,  Manufactories,  &c. 

13.  Stock  is  usually  divided  into  portions  of  $100  ot 
£100  each,  called  shares^  and  the  different  individuals  own- 
ing these  ai'c  called  shareholders  or  stockholders, 

14.  The  nominal  or  par  value  of  a  share  is  its  original 
cost  or  valuation. 

16.  The  market  or  real  value  of  a  share  is  the  sum  for 
which  it  can  be  sold. 

16.  The  rise  and  fall  in  the  value  of  stock  is  reckoned 
at  a  certain  per  cent,  on  its  nominal  or  par  value. 

17.  When  stocks  sell  for  their  original  cost  or  valuation, 
they  are  said  to  be  at  par  ;  when  they  sell  for  more  than 
their  original  valuation,  they  are  said  to  be  at  a  premium  or 
advance,  or  above  par  ;  when  they  do  not  bring  their  orig- 
inal cost  or  valuation,  they  are  said  to  be  at  a  discount,  or 
below  par. 

Not*. — Par  Id  a  Latin  wonl,  and  mcanH  fnual  or  a  stale  qf 
emulity.  Stock  U  at  par  whoii  ii  hundroil-ilolliir  slinro  bcIIb  for 
$1(K) ;  it  Ih  tit>ove  par  when  it  bringit  more  than  $100,  and  below  paf 
whoa  it  will  not  bring  om  much  M  $100. 

MENTAL   EXERCISE. 

1.  Whon  ntnck  lo  dclllng  nt  n  premium  of  17  per  cent.,  what  In  $1 
HttH-k  worlh  in  inonoyf 
f  100  fitock  =  $117  money,  therefore  $1  •took  =  $117  money.  Ana. 

X  When  Mtoek  Ih  >ii>1IIuk  at  a  discount  of  0  par  cent.,  what  is  tht 
worth  of  $1  nl<Hk? 
$100  Rtock  =  $01  money,  therefore  $1  Htock  —  $0-91  money.    Ana. 

%,  When  Ntock  in  44  per  o«nt.  ainno  par,  what  !•  tho  value  of  $1 
■tuokt 

9100  Mtuok  =$104-00  monoy,  Uioroforo  $1  ttook  a  $1-040  money. 
Am. 
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4.  When  stock  is  9J  per  cent,  helow  par,  how  much  must  bo  paid 

for  $1  stock  ? 
flOO   Btock  =  $90-26  money,  therefore   |1  stock  =  $0'9026 
money.    Ans. 

5.  When  stock  is  7  J  per  cent,  above  par,  what  is  |1  stock  worth  ? 
a.  When  stock  is  10  per  cent,  below  par,  what  is  $1  stock  worth  ? 

7.  When  stock  is  8J  per  cent,  above  par,  what  is  $1  stock  worth  I 

8.  When  stock  is  at  par,  what  i8$l  stock  worth  ? 

9.  When  stock  is  at  a  premium  of  34i  per  cent.,  what  is  tlio  worth 

of  $1  stock? 
*0.  When  stock  is  at  a  discount  of  2  per  cent.,  what  is  the  worth 
of  (1  stock  t 


18.  -fo  find  what  sum  must  be  paid  for  a  given  amount 
of  stoc^ : — 

RULE. 

Fina  the  worth  of  %\   stock  and  multiply  it  by  the 
amount  of  stock. 

19.  To  find  what  >aQOunt  of  stock  a  given  sum  will 
purchase : — 

RULE. 

Divide  the  given  sum  hy  the  worth  of$\  stock. 

Example  1. — What  is  the  worth  of  $749-80  stock  when 
It  Is  selling  at  a  premium  of  8f  per  cent.  ? 


$100  stock  =  llOS-'ry  money,  therefore  $1  stock  is  worth 

fl-0875. 
Then  $1  -0875  x  74980  =  |816-4076.     Ans. 

Example  2. — What  amotmt  of  stock  at  7i  per  cent,  dis- 
count can  be  purchased  for  $1200? 

OPERATION. 

Here  $100  stock  =  $92-50  money,  and  hence  $1  stock  is 

worth  $0-925. 
Then  $1200  -f-  $0-925  -  $1297-297.     A7is. 
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Exercise  66. 

L  How  much  etock  cnn  be  purchased  for  $793  when  It  is  selling 
at  a  premium  of  17J  per  cent.  ? 

2.  What  Is  the  value  of  $9476  stock  at  9}  per  cent  discount  t 

3.  If  I  own  9  shares  of  stock  in  the  Metropolitan  Water  Works, 

the  par  value  of  each  share  being  $125,  and  sell  out  when  the 
stock  is  at  a  premium  of  Sf  per  cent.,  what  do  I  receive  for 
my  9  shares  f 

4.  When  Upper  Canada  Bank  stock  is  selling  at  a  premium  of  3J 

per  cent.,  what  must  I  pay  for  17  shares,  the  par  value  being 
1111-216  per  share  t 

6.  When  the  stock  of  the  Ontario  and  Huron  Railway  is  12  per 
cent,  belou)  par,  how  muoh  sbould  I  pay  for  $6470  stock  I 

6.  When  the  stock  of  the  Ilamilton  Gas  Works  is  selling  at  a 

premium  of  6i  per  cent.  I  wish  to  invest  i|200O  In  it ;  what 
amount  of  stock  do  I  receive  ? 

7.  When  stock  is  27  per  cent,  above  par,  what  amount  can  bo 

purchased  for  $7000  ? 

8.  When  stock  is  8  per  cent,  below  par,  what  is  the  value  of 

$6140  stock  ? 

9.  When  Grand  Trunk  Railway  stock  is  selling  at  IJ  per  cent. 

pntmlun),  what  must  I  pay  for  27  shares,  the  pur  value  being 
$26  i>er  share  ? 

10.  When  Montreal  Bank  stock  is  selling  at  a  premium  of  184  per 
cent.,  how  muoh  ehoald  I  get  for  $11120 1 


SECTION  VIII. 

SIMPLE  INTKRKHT,  COMPOUND  1NTERK8T, 
DISCOUNT,  I'AlirNKltaillP. 

•I 

1.  Intcrcflt  ifi  Uio  Bum  nllowoU   for  tho  uho  of  money,  |l 
and   iH   uriuiUly  rcckonud  at  a  cortnin   rate   por  oout.  poi 
umium. 

2.  The  Bum  lent  iu  calknl  tho  Principal. 

3.  Tlio  Hiiin  paid  Tor  tliv  uuu  uf  uavh  bundrod  dolliuv  M 
called  the  Rule  I'er  Cent. 


SIMPLE   INTBREST. 
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4.  The  whole  sum  received  for  the  use  of  the  principal 

is  called  the  Interest. 

5.  The  Amount  is  the  sum  obtained  by  adding  together 
the  principal  and  the  interest 

ThuB,  if  I  lend  $2^  for  a  year  on  the  nicreemont  t)mt  I  am  to  re- 
ceive interest  at  the  rate  of  7  per  oont.,  (p«r  annum  uuUerstood,)  at 
the  end  of  the  year  I  receive  bacli  the  $200,  and  lu  addition  |14  for 
totereat    Bore, 

$20000  is  the  principal. 
7'00  is  the  rule  per  cent, 
0'07  is  the  rate  per  unit. 
14'00  is  the  interest. 
21400  is  the  amount  =  principal  -t-  interest. 

6.  Interest  is  either  Simjde  or  Compound. 


SIMPLE    INTEREST. 

7.  Money  is  lent  at  Simple  Interest  when  the  interest  !a 
not  added  to  the  principal  bo  as  to  bear  interest. 

8.  Simple  Interest  is  computed  accoixling  to  the  follow- 
ing general 

RULE. 

Multiply  the  given  principal  by  the  rate  per  unit  ex- 
pressed decimally,  and  the  product  by  the  time  The  remit 
will  be  tlie  interest. 

Note.— If  the  time  consists  of  years,  months,  and  days,  we  may 
express  it  deciniaHy  and  then  use  it  as  multiplier  ,  or  we  may  niuf- 
Uply  by  the  years  and  take  aliquot  parts  for  the  months  and  days. 

Example  1,— What  is  the  interest  on  $759-80  at  V  per 
tent,  for  I  year? 

OPKRATION.  I 

%im-m  X  -07  =  $53-186.  AnK 
Example  2.— What  is  tfie   interest  on  $777-40  for  1 
(ears  at  &\  per  cent,  per  annum  ? 

OPKRATION. 

$'777-40  X  -0025  X  7  =  $340-1126.  Ans. 
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Example  8. -What  is  the  interest  of  $66'7'7  fw  8  years 
mouths  20  da3's  at  bi  per  cent.  ? 

OPERATION. 

|;66'7'7  =  principal. 

•055  =  rate  per  unit 
83385 
33385 

3!367"235     =  interest  for  1  ^1aT. 
8 


6  mo. 


2  mo. 
16  days 
6  days 


2937*880     =  "  8  years. 

183-6176  =  "  6  montba. 

61-20583=  "  2  months. 

16-30145=  "  15  days. 

5-10048=  "  5  days. 


$8203-10626=       "  8  yrs.  8  mo   fW«>«y8. 


Exercise  66. 

Ptnfl  the  Interest  of— 

1.  $974  for  1  year  nt  11  per  cent. 

2.  11678-90  for  7  years  at  0  per  cent. 
8.  $142-70  for  16  years  at  8  per  cent 
4.  $80-80  for  22  years  at  7  per  cent 
6.  167-49  for  6  years  at  2J  per  cent. 

6.  $208-60  for  11  yearn  at  3|  per  cent. 

7.  $800  for  8  years  6  montha  18  days  nt  8  per  cent 

8.  $7400  for  9  years  11  months  24  duyx  nt  0^  ])or  cent 

9.  $9680-80  for  14  years 4  months  at  3  per  cent 

10.  $476-76  for  10  years  8  montliH  at  6J  per  cent. 

11.  $8900  for  6  years  7  months  28  dayH  at  Hi  per  cent 

12.  $8160  for  9  years  16  days  at  H  per  oeut. 
18.  $412-90  for  6  years  at  4{  per  cent. 

14.  $127-40  for  3  years  8  months  3  days  at  12^  percent 
].'i.  $K<)  03  for  478  years  at  8-97  per  cent. 
10.  $100-70  tor  11113  years  at  1847  per  cent 

9.  Since  tlie  legal  nitt;  of  Interest  in  Canada  in  0  pcf 
ccut  whcu  uot  otLcrwiue  Hi)cciflcd  by  direct  agrccuicut, 
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ft  la  important  to  have  some  simple  rule  by  which  interest 
at  (i  per  cent,  can  be  computed. 

10.  To  lind  the  interest  of  $1  for  any  number  of  months 
at  6  per  cent. : — 

RULE. 
Divide  the  nvmber  of  moiUha  by  2  and  call  the  quotient 
cents. 

Example  1. — ^What  is  the  interest  of  $1  for  8  months  at 
8  per  cent,  f 

8-4-2  =  4  cents.  Ana. 

Example  2. — What  is  the  interest  of  $1  for  7  years  3 
months  at  6  per  cent.  ? 

7  years  3  months  =  87  months,  and  87  -*-  2  =  48J  cents  = 
$0-435.  Ans. 

Example  3. — What  is  the  mterest  of  |1  for  1 1  years  7 
months  at  6  per  cent.  ? 

11  years   7   months  =  139    months,  and  139 -*- 2  =  69^ 
cents  =  $0-696.  Ana. 

11.  To  find  the  interest  of  $1  for  any  number  of  days 
at  6  per  cent. : — 

RULE. 

Divide  the  number  of  days  by  6  and  call  the  result  millt 
or  tenths  of  a  cent. 

Example  1. — ^What  is  the  interest  of  $1  for  18  days  at  6 

per  cent.  ? 

18  H-  6  =r  8  mills  =  $0-003.  Ans. 

Example  2. — What  is  the  interest  of  $1  for  26  days  at 
6  per  cent.  ? 

28  -f-  6  =  4i  milla  =  $0-0043.  Am. 
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Example  3. — What  is  the  interest  of  $1  for  7  years  4 
months  27  days  at  6  per  cent.  ? 

7  years  4  months  =  88  months,  and  88  h-  2  =r  4*  cents  =: 
$0*44  =  interest  for  7  years  4  months. 

27  .^  6  =  4i  mills  =  $0-0045  =  interest  for  27  days. 
Then  $0-4445  =  interest  for  7  years  4  months  27  days. 

Exercise  67. 
What  is  the  int«reet  of  |1  at  6  per  eent.  per  annum  for : 


1.  8  moe. !  7  moB. !  11  moB.  t 

2.  2  yoarB  9  monthB  1 

3.  16  years  4  monthB  f 

4.  5  years  11  montha  ? 
6.  11  years  1  month  i 
0.  10  years  10  months) 


7.  4  years  6  months  t 

8.  6  years  3  months  12  days  T 

9.  3  years  3  months  3  days? 

10.  4  years  7  months  10  days  ? 

11.  1  year  9  months  25  days  ? 

12.  2  years  7  months  17  days} 


12.  To  find  the  taterest  of  any  sum  of  money  for  (©>; 
time  at  6  per  cent,  per  annum : — 

RULE. 

Find  by  the  lout  two  rules  the  interest  of  $1  for  the 
given  time  and  multiply  it  by  the  given  principal. 

Example  1.— What  is  the  interest  of  |C7  for  2  years  8 
montlis  12  days  at  6  per  cent.  ? 

OPERATION. 

Interest  of  $1  for  2  years  8  months  12  days  =  $0-187. 
Then  $0187  x  67  =  19179.  Ana. 

Example  2.— Wliat  is  the  interest  of  $71471  for  8  years 
7  montlis  1 1  days  at  6  per  cent.  ¥ 

OPERATION. 

Interest  of  $1  for  8  years  7  months  11  days  =  |0-210j. 
Then  1714-71  x  02168  =  $164-97296^.  Ann. 

NoTi.— ^Vhon  the  niinil)or  of  iliiys  Is  not  oxaetly  dIvlHlMo  by 
6,  tlio  Intcrciit  for  thi«  dnyn  hml  »>i>M<ir  ho  wrIttKli  nn  inlllB  anil  a 
friiclion  of  n  mill,  iinil  Ihoii  th«  IiiIitimI  of  |1  for  Iho  Klvtiii  time, 
Uiua  «xpr«Mio<l,  usud  fur  multlpUur,  w  tn  Die  hutt  vxiuiii)lu. 


COMPOUND  INTEUK8T. 

Exercise  68. 
Tind  the  interest  at  6  per  cent,  per  annum  of : 

1.  $1904  for  7  years  9  raontljs. 

2.  $274-80  for  4  years  11  moiithB. 

3.  $671-90  for  2  years  2  months  12  dayB. 

4.  $213-27  for  3  years  3  months  3  days. 
6.  $49-73  for  4  years  4  months  4  days. 

6.  $619-80  for  5  years  5  months  5  days. 

7.  $27-00  for  6  years  6  months  6  days. 
8  $47*32  for  7  years  7  months  7  days. 
e   $22222  for  8  years  8  months  8  days. 

iO-  $345-67  for  9  years  9  months  9  days. 

11.  $789-23  for  10  years  10  mouths  10  days. 

12.  $809  for  11  years  11  months  11  days. 

13.  $207-40  for  3  years  24  days. 

14.  $98-20  for  1  year  28  days. 

16.  $76-42  for  2  years  7  months  16  days. 
16.  $9140-70  for  2  years  6  months  20  days. 
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COMPOUND   INTEREST. 

1 3.  Money  is  lent  at  Compound  Interest  when  the  in- 
terest, as  it  falls  due  from  time  to  time,  is  added  to  the 
principal ;  the  sum  thus  obtained  constituting  a  new  prin- 
cipal for  the  ensuing  year,  half-year,  quai-ter,  &c.,  as  the 
case  may  be. 

14.  To  compute  the  Compound  Interest  on  any  sum  of 
money  for  a  given  number  of  payments  : — 

RULE. 

J^nd  the  interest  on  the  given  prmeipcU  for  one  period, 
t.  e.,  ONE  YEAR,  HALF  YEAR,  or  QUARTER,  US  the  cose  may  be, 
and  add  it  to  the  principal. 

llien  find  the  interest  «>n  this  amount  fm-  the  next 
PERIOD  a7id  add  it  to  tlte  principal  used  for  that  period,  as 
before. 

Proceed  in  this  manner  with  each  successive  year  or 
period  of  the  proposed  tiim. 
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TTien  the  last  result  veill  he  the  amount  of  the  (liven 
priiwipal,  at  the  given  rate  for  the  given  time.  Subtract 
the  given  principal  from  this,  and  the  remainder  toill  be  ifu 
Compound  Interest  required. 

ExAUPLE. — What  ifl  the  compound  interest  of  $700  fo/ 
2  years  at  4  per  cent,  half-yearly  ? 

OPEKATION, 

Here,  since  the  interest  is  half-yearly  tliere  are  four  pay 

ments. 
Interest  of  $700  at  4  per  cent  =  $28. 
Then  $700  +  28  =  $728  =  principal  for  2d  half  year. 
Interest  of  $728  at  4  per  cent.  =  $29-12. 
Then  $728  +  $29-12  =  $767-12  =  principal  for   8d  half 

year. 
Interest  of  $767-12  at  4  per  cent.  =  $30-2848. 
Then  $767-12  -l-  $30-2848  =  $787-4048  =  principal  for  4th 

half  year. 
Interest  of  $787-4048  at  4  per  cent  =  $81-496192. 
Then  $787-4048  +  $81-496192  =  $818-90  =  amount  at  end 

of  4th  half  year. 

From  $818-90,  the  amount, 
Take  $700-00,  the  principal. 

The  remainder,  $118-90,  is  the  compound  interest 

EXERCISK   69. 
What  Is  tho  compound  Interest  of : 

1.  11000  for  8  year*  nl  7  por  cent,  por  annum  t 

2.  $800  for  4  years  at  6  por  cent,  per  annum  t 
8.  (000  for  b  yoara  at  0  jior  cunt,  por  annum  I 
i.  |0OO  for  2  yonrt  at  4  por  oont.  lialf  yearly  f 

6.  92M  for  2  years  at  3^  per  cent.  Iinlf  ynirly  ? 
0.  |880  for  li  years  at  2  per  cent,  quarterly  I 

What  aro  the  omoimt  and  comjiound  intoreat  of: 

7.  $600  for  8  yoarw  at  7^  )Htr  cent.  ])or  anninn  t 

8.  $400  for  2  yean  at  4^  |Hir  cent,  linlf  yearly  f 

9.  $714  00  for  2  yearn  at  21  \wr  eent.  quarterly  f 
10.  $704  00  fur  li  yvuTM  ul  4i  \>vt  uuut.  tiulf  yearly  I 
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DISCOUNT. 

1 5.  Discount  is  an  allowance  made  for  advancing  the 
payment  of  a  note,  a  mortgage,  or  other  security,  before  it 
becomes  due. 

Thus,  if  I  hold  a  note  for  any  sum  payable  In  two  raonthe  and 
wish  to  obtain  the  money  for  it  at  once,  I  take  it  to  my  banker, 
who,  after  deducting  his  charge  for  advancing  the  money,  pays  me 
the  balance. 

16.  The  present  value  of  a  sum  due  at  some  future 
time,  is  what  remains  after  deducting  the  discount. 

17.  The  true  discount  on  a  note  or  other  security  is  the 
Interest  on  its  present  worth  at  the  given  rate  per  cent,  and 
for  the  given  time  ;  but  the  bank  discount  (i.  e.  the  discount 
as  computed  by  bankers)  is  the  interest  on  the  sum  named 
in  the  note,  &c.,  at  the  given  rate  and  for  the  given  time. 

18.  To  compute  the  trxte  discount  on  a  note  or  other 
security : — 

RULE 

Divide  the  sum  for  which  the  note,  <tc.,  is  dravm  by  the 
a/mount  of  %\  for  the  given  time,  and  at  the  given  rate. 
The  quotient  will  be  the  present  worth.  The  discount  is 
found  by  subtracting   the  present   wo^-th  from  tlie  given 


Example  1. — What  is  the  present  worth  of  a  note  of 
$409,  due  8  months  hence,  at  1  per  cent,  discount  ? 

OPKEATION. 

*!  per  cent,  per  annum  =  If  per  cent,  for  8  months. 
If  per  cent.  =  $0-0175=' interest  on  $1  for  8  months  at 
7  per  cent,  per  annum. 

Hence  amount  of  $1  at  given  rate  and  for  given  time 

=  |;l-0175. 
fhen  $409  +  1-01 75  =  $401-905.     Atis. 
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ExAMPLS    2. — What    is    tlic   discount  on   a  note  for 
$794*63,  due  27  days  hence,  discounting  at  8  per  cent.  ?• 

OPERATION. 

Amount  of  $1  at  8  per  cent,  per  annum  for  27  days  -^ 

$1-005917. 
Then  |794-63  -^$1-005917  =  $789-965  =  present  worth. 
And  $794-68  -4-  $789-956  =  $4-675  =  discount. 

ExBncisE  70. 
What  is  the  discount  on  : 

1.  A  note  of  $740  drawn  for  3  monthg,  discount  at  7  per  cent.  I 

2.  A  note  of  $90  drawn  for  2  moutha,  discount  at  9  por  cent,  f 

3.  A  note  of  $260  drawn  for  6  months,  discount  at  6  per  cent,  f 

4.  A  note  of  |714°20  drawn  for  11  months,  discounting  at  11  por 

cent. » 

6.  A  note  of  (911-40  drawn  for  6  months,  discounting  at  8  per 

cent,  t 
e.  A  note  of  1671-43  drawn  for  4  months,  discounting  at  7  por 
cent,  f 

7.  A  bill  of  t947'60  drawn  at  2  ycArs,  discounting  at  4  por  cent.  T 

8.  A  bill  of  1888-93  drawn  at  1  year  4  monthd,  discounting  at  7 

per  cent.? 

9.  A  bill  of  $7146-90  drawn  at  47  days,  discounting  at  10  per  cent.  I 

10.  A  bill  of  $710  dniwii^at  2  luonths,  discounting  at  7  per  cent.  I 

11.  A  bill  of  $1100  drawn  at  \\  months,  discounting  at  7  per  crnt.? 

12.  A  bill  of  |G714'88  drawn  Bt  2^  months,  disoouuting  at  0  pt  r 

cent,? 


BANK  DISCOUNT. 

19.  As  already  remnrkod,  the  hank  di.><count  on  any 
mim  is  the  some  as  the  interest  on  that  sum,  and  hunco  to 
compute  bank  discount : — 

RULE. 

Add  8  dayn  to  the  timr  which  the  note  has  to  run  before 
it  beeomen  due,  and  calctUatv  l/u  intcrctt  fur  this  lime  at  titt 
given  rate  per  cent. 

Nom.— Tlio  S  diiyti  ftdded  aro  tho  Aayt  iffffraee,  or  tho  8  dftvs  | 
wlilch,  by  moroaiitllK  usnifi',  nrn  allowed  to  ulaime,  after  n  bill  fnlli 
dun,  iM'fore  It  Is  nnynbtc.     MinlcerH  iilwuys  uild  thc«e  3  days  to  Uie  , 
Uuiu  fur  wLluh  tlivy  cvuiputc  diituuuut. 
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Example  1. — What  is  the  bank  discount  on  a  bill  of 
$840,  due  69  days  hence,  discounting  at  1  per  cent.  ? 

OPERATION. 

Interest  of  $840  at  7  per  cent,  for  1  year  =  $58'80. 

69  +  3  =  72  days,  and  72  days  —  i  of  a  year  (360  days). 

Hence  bank  discount  =  ^  of  $58-80  =  $11-76.  Ans. 

EzAHPLB  2. — What  is  the  bank  discount  on  a  note  of 
$471,  due  3  months  hence,  discounting  at  7  per  cent.  ? 


Interest  of  $471  for  1  year  at  7  per  cent.  =  $32-97. 
Time  for  which  discount  is  charged  =  8  months  8  days. 

8  moe.  ^  $S2'97      Interest  or  bank  discount  for  1  year. 
8  days 


^ 


8-2425             "                 "  3  months. 

-2747 "  " 3  days. 


$8-5172  "  "  3  mos.  3  days. 

Exercise  71. 
Find  the  bank  discount  on  : 

1.  A  note  of  $700,  duo  42  days  hence,  discountfne;  at  7  per  cent. 

2.  A  bill  of  $840,  duo  57  days  hence,  discounting  at  8  per  cent. 

3.  A  bill  of  $790,  duo  4  months  hence,  discountintf  at  5  per  cent. 

4.  A  note  of  $614'30,  due  2  months  hence,  discounting  at  7  per 

cent. 
6.  A  bill  of  $217 '20,  due  7  mouths  Iienco,  discounting  at  9  per 

cent, 
d.  A  note  of  $04-80,  duo  20  days  honco,  discounting  at  10  per  cent. 


SIMPLE  PARTNERSHIP. 

40.  Simple  Partnership,  called  also  Single  Fellowship 
•n^  Partnership  Without  Time,  enables  us  to  distribute  the 
proWts  and  losses  of  a  firm  or  company  equitably  among  its 
partncs  whe-u  they  employ  their  shares  for  the  same  period 
&f  time. 
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21.  The  whole  money  employed  in  the  business  is  called 
the  capital  or  stock. 

22.  The  profit  or  loss  belonging  to  each  member  is 
calculated  according  to  the  following 

RULE. 

As  the  whole  stock  is  to  each  man's  share  of  the  stocky 
to  is  t/ie  whole  gain  or  loss  to  each  mav^s  share  of  the  gair 
or  loss. 

ExAMPLK. — A  and  B  enter  into  partnership  as  grocers, 
with  a  capital  of  $14000,  of  which  A  contributes  $8500  and 
B  the  remainder.  They  gain  $4740 ;  what  portion  of  this 
must  each  receive  ? 


Whole  stock  :  A's  stock  ::  Whole  profit :  A's  profit. 
That  is,  $14000  :  $8500  ::  $4740  :  A's  profit,  which  is  equal 
$8500  X  4740       ^„„^^  „  ^ 
^         14000         =^^8^^-8^^- 

Again,  whole  stock  :  B's  stock  ::  whole  profit :  B's  profit. 
Or   $14000  :  $8600  ::  $4740 :  B's  profit,    which    is   equal 
$6600x4740       ^,  „„„,,„ 
^         14000         =»^8«2-142. 

NoTi.— Aftor  A'B  profit  han  been  found  by  the  rulo,  B'b  moy 
be  dotcmilncd  by  eubtructing  A's  share  from  the  whole  profll. 

EXKRCISK  72. 

1.  A,  B,  and  C  enter  Into  business  with  a  capital  of  $7000,  of  wlilch 
A  contributed  |t2700,  H  14200,  nnd  (;  the  Imlanco,  and  tlioy 
(piln  11700 ;  how  muHt  this  be  divided  anions  them  1 

3.  n  iind  C  tojfether  own  a  ntenmbont  worth  |i2fl000,  of  whioh  D 

ciintrll)Ut«i<|  |il74<)()  nnd  C  thn  biilniice.  AfliT  ])iiyinK  alV 
itx)>uiiH(iH  for  ruiiiiliiK  her  diirltii;  tlio  HcnHon,  llicy  lliid  tliitt 
th«y  nro  loMotH  to  the  nmonnl  of  $W)4'70 ;  what  portion  of  thU 
loM  moat  e«oh  HUHtnIn  t 
8.  Throo  peiwona  rent  n  panture  for  tlio  summer ;  tho  first  puts  In 
21  cows,  the  second  17  cows,  and  tlie  third  47  rows.  The 
rent  Is  |807  ;  wliiit  iM>rtlon  of  thU  nitisl  vnch  jmy  1 

4.  Three  persons  are  to  shtire  $741>3  In  tho  following  manner,  vIk.  : 

as  often  as  A  got*  |4  D  kvIs  $7  and  0  g«ta  |0 ',  what  U  tho 
■bare  of  each  t 
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6.  A  gontloman  bequeathed  $7500  to  his  three  sons  In  proportion 
of  1};  2J,  aud  5J  ;  what  was  the  share  of  each  ? 

6.  Two  persons,  A  and  B,  enter  into  business  with  a  capital  of 

$8900,  of  which  A  contributes  $4700  and  B  the  rest.    They 
gain  $3200  ;  what  is  the  siiure  of  each  } 

7.  Throe  persons  have  gained  $9000,  and  agree  to  divide  it  In  the 

following  manner  ;  as  often  as  A  takis  $3  B  takes  $4'20  and 
C  $7 '49  ;  what  is  the  siiaro  of  each  ? 

8.  A  vessel  worth  $14900  is  entirely  lost,  J  of  it  belonging  to  A,  | 

to  B,  and  the  balance  to  C  ;  what  itithe  loss  of  each,  $4250 
being  received  as  insurance  ? 

9.  Divide  $4942  into  three  parts  which  ehall  bo  to  one  another  as 

h  I  and  }. 

10.  A  merchant  failing,  owes  A  $7490  and  B  $29S0,  but  to  meet 
these  demands  he  has  only  $7490 ;  bow  much  should  each 
creditor  receive? 


COMPOUND  PARTNERSHIP. 

23.  Compound  Partnership,  called  also  Double  Fellow- 
ship or  Partnership  With  Time,  enables  us  to  divide  the 
profits  or  losses  of  any  business  fairly  amonj^  the  several 
partners  when  their  stocks  are  invested  for  unequal  terms. 

24.  Problems  in  Compound  Partnership  are  solved  ac- 
cording to  the  following 


RULE. 

Multiply  each  man's  stock  by  tlie  time  he  continnes  it  in 
traik  ;  then  say,  as  the  simi  of  the  products  is  to  each  par- 
ticular product^  so  is  the  whole  gain  or  loss  to  each  man's 
share  of  the  gain  or  loss. 

Example.— Three  persons  enter  into  partnership ;  A 
puts  in  $790  for  8  months,  B  $1145  for  1  months,  and  C 
1960  for  10  months.  They  gain  $880 ;  what  portion  of 
ihis  should  each  receive  ? 


IQQ  COMPOUND   PARTNKR8HI1 

OPKBATION. 

I  790  X  8  =  $6320 

1145  X  7=   8015 

966  X  10=   9660 

Sum  =  $23996 

123995  :  $6820::  $880  :  A's  share,  which  ii  — scqok  ' 

=  $231-7816. 

, .  ,     .     8015  X  88(1 
$23996  :  $8016::  $880  :  B's  share,   which  is  -- 

=  $293-9445. 

$23995  :  $9660::  $880  :Crs  share,   which    is        „„ 

=  $364-2738. 

NoTB.— When  two  BhnreB  hnve  been  found,  the  third  may  b« 
found  by  Hubtracting  their  sum  from  the  whole  prolt  or  Iobh.  So 
when  there  are  four  partners,  and  three  shnrca  have  been  found  bi 
the  rule,  the  fourth  may  bo  obtained  by  subtraotiug  k>io  Bum  o? 
these  three  from  the  whole  profit  or  loes,  die. 


Exercise  73 

1.  Two  poreons  contract  to  make  a  road  for  $4600.    A  fbnilahofl  40 

labororn  for  37  days  and  B  30  laburora  for  62  days  ;  what  part 
of  tho  $4600  shoiild  each  receive  I 

2.  Throe  porsons  enter  into  buHlncsd  as  hardware  merchnntn,    A 

puts  in  $2000  for  7  nioiithe,  B  |1800  for  11  montlis,  and  C 
11600  for  12  months  ;  If  they  gain  $-2400,  what  Is  tho  sharo  of 
each  I 

8.  Two  men  undertake  to  drain  a  Hold  for  tho  sum  of  f2400.  A 
famishes  10  raon  for  »4  cinjs  and  B  1ft  men  for  80  davs,  und 
they  have  to  pay  $400  out  of  tho  $24()0  for  malorial ;  how 
much  of  the  remaining  fiOOO  should  oaph  reooivo  t 

4.  ThrtH)  jjiTKOiiB  rotit  a  paHliin^  for  ♦I'.'O.  A  puts  in  27  cows  for 
4  months,  B  20  cows  for  ft  months,  and  O  24  cows  for  H 
months  ;  what  portion  of  tho  rent  sliould  oacli  pay  I 

•.PourixM  "^  with  a  oajiitnl  of  IllOOOO  of  which 

fiiiX'  '  '"  1^  $2000  toO,  ari<l  tli«  fvilanco  to 

}),     ,\  Ml>iilioii  to  rcuiain  in  11  inontliH,  B  4 

nionllix,  <:  '.i  innnniH,  miuI  1>  12  months,  and  they  i^iiln  ^'ICiOO  ; 
liow  sbuulU  lltiii  be  dividuil  uuiuug  tkciu* 
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9.  A,  B,  and  C,  In  partnerghlp,  have  made  $950 ;  what  are  their 
respective  shares  of  tliis,  suppoBing  A's  capital  In  the  busi- 
ness to  have  been  $700  for  8  months,  B's  JIOOO  for  11  months, 
and  C'B  $600  for  1  year  and  S  mouths  ? 

7.  A  commenced  business  with  a  capital  of  $10000,  and  at  the  end 

of  7  montliB  B  enters  into  partnership  with  him  and  brings 
In  a  capital  of  |7000,  at  whicli  time  A  withdraws  |4000  of  his 
etook.  At  the  end  of  the  year  they  have  gained  (3000  ;  what 
portion  of  this  should  each  receive  1 

8.  A  builds  a  steamer  which  costs  him  $35000  ;  2  months  after 

she  is  launched,  B  buys  from  him  $11000  worth  of  stock  in 
it,  and  in  3  months  more  C  purchases  $4000  worth  of  stock 
also  from  A.  They  run  the  boat  for  7  months  and  gain 
during  that  time  $0700 ;  what  portion  of  this  belongs  to 
each? 


SECTION  IX. 

PBOFIT  AND  LOSS,  BARTER,  EXCHANGE  OF 
CURRENCIES,  AND  ANALYSIS. 


PROFIT  AND  LOSS. 

1.  Profit  and  Loss  enables  us  to  ascertain  how  much 
we  gain  or  lose  on  any  mercantile  transaction,  and  also  how 
much  we  must  increase  ou  diminish  the  price  of  our  goods 
in  order  to  make  a  certain  gain  or  loss  per  cent. 

CASE  I. 

2.  To  find  the  total  gain  or  loss  on  a  certain  quantity 
of  goods  when  the  prime  cost  and  selling  price  are  given : — 

RULE. 

J'ind  the  difference  between  the  buying  and  the  selling 
price  of  a  bus/isl,  lb.,  yard,  <£*c. 

Multiply  the  gain  or  loss  per  bushel,  lb.,  yard,  d;c.,  by 
the  tmmber  of  bushels,  lbs.,  or  yards,  and  the  result  will  be 
ike  whole  gain  or  loss. 

11 


1Q2  PROFIT  AND  LOBS. 

Example  1. — ^\Vhat  do  I  gain  if  I  buy  704  barrels  ot 
flour  al  $4*25  aud  sell  it  again  at  $4-93  per  barrel  ? 

OPERATION. 

From  $4 '98  the  selling  price, 
Take  $4'25  the  buying  price. 

The  remainder  $0*68  is  the  gain  per  barrel. 
Then  $0-68  x  704  =  $478-72,  the  whole  gain. 

Example  2. — If  I  buy  1640  bushels  of  oats  at  37i  centa 
per  bushel  and  sell  them  at  35^  cents,  what  do  I  lose  on  the 
tr&usactiou  ? 

OPKBATIOW. 

From  37^  cents,  the  buying  price, 
Take  35^  cents,  the  selling  price. 

The  remainder    2J  cents  =  the  loss  per  bushel. 
Then  2^  cents  x  1640  =  $86-90.     Ans. 

Exercise  74. 

1.  If  I  buy  209  yanlB  of  nanncl  iit  62J  cents  per  ynnl,  nnd  soil  It 

skftaUi  at  TO  ooiita,  whnt  do  I  gn\n  on  t)io  irnnsiiction? 

2.  If  T  piirotiiiMu  8000  1>uh)i('Ih  of  whont  nt  $1'20  and  uoll  It  n^'ain  at 

1142,  whikt  do  I  n>v\\i  on  tliu  IritiiHiictionT 

3.  HiippoHo  I  Hi'll  7S0  crdar  post*  all2J  cont»  oiioli,  which  I  bought 

at  10  contH  ciicli,  wlinl  <l<>  I  Ioho  on  Iho  tritntinclion  t 

4.  BouKlit  11 12  thoiiRaiid  brlc.kH  nt  #402  per  thousand  and  Hold 

thoin  at  $6'47,  what  Ih  my  oiitlio  gain  ? 

6.  Doauht  17  cwt.  2  qrn.  11  Ibi.  of  butter  at  18  cents  per  lb.  and 

Rol<i  It  at  |23  per  owt.  ;  what  !•  my  ontlru  gain  ? 

0.  Boiiubt  1143  Ibn.  of  mnplo  HUKar  at  U  conts  per  lb.  and  sold  It 
nt  flll'M)  jxT  (?wt.,  whut  In  my  I'litlro  Kain  f 

7.  If  I  i>urcha«<>  03  tons  of  h;iy  nt  $17-43  per  ton  and  linvo  to  boII 

It  nt  112-04,  what  In  my  untlru  lo«st 

8.  If  I  piirchasii  47  Mho«|)  at  |3-37)  each  luid  kcII  tbotn  at  |4'17, 

whut  1«  my  ciillru  Kuhi  r 
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CASE  ir. 

S.  To  Jind  at  what  price  an  article  must  be  sold,  so  as 
to  gaU  or  lose  a  certain  percentage,  the  cost  price  being 
given  :.^- 

RULE. 

Fin^  the  gain  or  loss  per  unit,  and  hence  how  much  must 

be  received  for  each  dollar  of  the  buying  price. 

Then  multiply  this  by  the  whole  cost  price.  The  result 
will  be  thf,  selling  price. 

ExAMPiE  1. — Bought  a  quantity  of  wheat  at  $1'60  per 
bushel,  aud  desire  to  sell  so  as  to  gain  14  per  cent. ;  what 
must  I  charge  per  bushel  V 


I  want  to  gain  $14  on  $100,  or  14  cents  on  $1. 

Hence  my  selling  price mustbe$ri4  x  1-60  =  $1-824.  Ans. 

Example  2. — Bought  a  quantity  of  lumber  for  $7487 '80; 
for  what  must  I  sell  it  so  as  to  gain  16  per  cent.  ? 

OPERATION. 

For  every  $100  I  pay  I  want  to  get  $116,  therefore  for  every 

$1  paid  away  I  require  to  receive  $1-16. 
Hence  I  must  sell  for  $1-16  x  7487-80  =  $8627-848.    Ans. 

Example  3. — Bought  a  quantity  of  flour  for  $7190  and 
agree  to  sell  at  a  loss  of  6  per  cent. ;  what  do  I  get  for  the 
whole  ? 

OPERATION. 

For  every  $100  I  paid  I  agree  to  take  $94,  therefore  for  $1 

paid  I  receive  $0-94. 
Therefore  I  get  for  the  whole  $0-94  x  7190  =  $6758-60. 

Exercise  75. 

1.  Bought  a  quantity  of  tea  at  $293  ;  for  what  must  I  sell  it  iu  order 
to  gain  10  i)cr  ccut.  ? 


1Q4  PROFIT  AND  LOSS. 

2.  Bought  a  quantity  of  leather  for  $890 ;  for  what  muBt  I  sell  It  In 

order  to  gain  17  per  cent,  t 

3.  Bought  630  bushels  of  wheat  at  |l-23  per  bushel,  and  agree  td 

Bell  it  at  a  loss  of  8  per  cent.;  what  do  1  receive  lor  th« 
whole  ? 

4.  Bought  950  Raw  loge  at  44  cents  each  ;  for  what  must  I  BOll  tlU 

lot  in  order  to  gain  33  per  cent.  ? 

6.  Bought  411  barrels  of  flour  nt  $522  per  barrel ;  for  what  must  1 
Bell  the  whole  in  order  to  gain  12i  per  cent.  ? 

6.  Bought  512  dozen  brooms  at  |2-80  per  dozen,  and  agree  to  pe'l 

at  a  lose  of  15  per  cent.;  what  do  I  receive  for  the  whole? 

7.  Bought  64980  dozen   eggs  at  7  cent*  per  dozen,  and  sell  so  ii« 

to  gain  24  per  cent.;  what  do  I  receive  for  the  whole  lot  of 
eggs  ? 

8.  Bought  908  tons  of  coal  at  |5-22  per  ton,  and  agree  to  eeH  nt  a 

loss  of  li  per  cent. ;  what  do  I  got  for  the  whole » 


CASE  m. 

4.  To  find  the  rate  per  cent,  of  profit  or  loss  when  tho 
buying  price  and  the  selUng  price  ore  given : — 

RULE. 

Find  the  difference  between  ths  buying  price  and  the  sell- 
ing price ;  this  will  be.  the  w/iole  gain  or  loss. 

Then  say,  as  the  buying  price  is  to  100  «o  is  the  wlwle 
gain  or  loss  to  the  gain,  or  loss  per  cent. 

ExAMPLK  1. — If  I  l)uy  a  liouse  for  $2V00  and  sell  it  for 
$3050,  what  is  luy  gain  per  cent.  V 


From  JSOBO,  the  HcUing  price, 

Take  jt270O,  the  hu)iiig  price, 
Tho  (HfTirence,  ?:U)(),  is  tho  whole  jfain. 
Then  $'2700  :  iilOO::|350  :  the  gain  on  |100,  L  o.,thc  g   i\ 
per  cent. 

100  X  860      ,„,„      , 
Hvuce  gain  jitr  cLiit.  =  — -     - —  =  12|9.  Am. 


PROFIT  AND  LOSS.  IQ5 

Example  2. — Bought  a  quantity  of  wood  for  $790  and 
6o.\  \t  for  $750  ;  what  was  my  loss  per  cent.? 

OPERATION. 

$790  ,   $750  =  $40  =  whole  loss. 

Then  $V90 :  $100 : :  40 :  ^^^^q^-  =  ^^  per  cent.    Ans. 


Exercise  76. 

1.  ./ionght  4ny  at  $24  por  ton  and  sold  it  at  $26*25 ;  what  was  mj 

gain  jL^r  cent.? 

2.  Bought  279  br\ncl8  of  pork  at  $17-80  per  barrel  and  sold  the 

whole  for  $5570  ;  what  was  my  gain  por  cent,  f 
8.  Bought  21i  barrela  of  apples  at  $230  por  barrel  and  sold  the 

whole  for  $600  ;  what  waa  my  gain  per  cent,  f 
4.  Bought  93  Darrein  of  cider  at  $7'40  per  barrel  and  sold  the  whole 

for  $651  ,  what  was  my  loss  iier  cent.  ? 
6.  Bought  205  horses  at  an  average  cost  of  $9340  each  and  sold  the 

whole  for  $20987  ;  what  was  my  gain  per  cent.! 
fl.  Bought  a  farm  for  $7400  and  sold  it  for  $6250 ;  what  was  my 

loss  per  cent,  t 


CASE  IV. 


5.  To  fin^the  cost  price  when  the  selling  price  and  the 
gain  or  loss  per  cent,  are  given  : — 

RULE. 

An  $100  4-  gain  per  cent,  (or  $100  —  loss  per  cent.)  is 
fc  $100  so  is  the  selling  price  to  the  cost  price.  ^ 

Example  1. — Wliat  sum  did  I  pay  for  a  carriage  which  ^h 
I  sold  for  $317,  gaining  11  per  cent.  V  ^. 

OPERATION. 

$100 +  $11  =$111. 

Then  $111  :  $100  :  :  $317 :  ^^  ^  ^^"^  =  $285-585.    Ana. 
Ill 


IQQ  BARTER. 

KxAMPLK  2. — Sold  a  quantity  of  butter  for  |214'7, 
losing  thereby  7  per  cent,  on  the  transaction ;  what  did  it 
cost  me  ? 

OPERATION. 

$100  —  $7  =  $93. 

100  V  9M1 

Then  $98  :  $100 : :  $2147  :  „  =  $2808-602.  Ans. 

93 

EZEBCISB  77.  • 

1.  What  did  I  pay  per  bushel  for  wheat  which  I  sold  for  |l-70  at 

a  gain  of  IC  per  ceut.  ? 

2.  Wliat  did  I  pay  for  a  quantity  of  Bhiuglea  which  I  sold  for 

$324,  gaining  29  per  cent.  ? 

8.  Sold  356  bushels  of  clover  seed  for  f  1780,  losing  thereby  11  per 
cent. ;  what  did  it  cost  me  per  bushel  ? 

4.  What  did  I  pay  for  butter  upon  which  I  lost  14  per  cent,  sell- 
ing it  at  8^  cents  per  lb.  ? 

6.  Sold  a  grist-mill  for  $9490  and  gained  43  per  cent,  on  the  trans- 
Eiction  ;  what  did  I  pay  for  it  ? 

6.  An  agent  sells  209  >>arrels  of  flour  for  me  at  |6-72  per  barrel. 

Now  thin  was  11  per  cent,  above  lliu  cost  price,  but  I  have 
to  pay  my  agent  20  per  cent,  for  commii>Bion  ;  wiiat  docs  the 
flour  stand  nie  per  barrel  ? 

7.  Sold  a  horse  for  |145  and  gained  9  per  cent,  on  ttio  tranBaction  ; 

what  did  the  horse  cost  me? 

8.  What  did  I  pay  for  two-iiich  draining  tiles  which  I  sold  fo^ 

f  12  per  1000,  gaining  31  per  cent,  i  * 


■Mgods 


BARTER. 

6.  Bnrtcr  cnnbloB  two  parties  to  make  nn  cxchanpo  of 
at  pricoH   agreed    upon  «o  that  noillier  shall  Huilbr 


7.  Quofltions  in  barter  are  solved  by  the  following 

RULE. 

Mvd  ih«  ral»u  of  the  commotlUy  mlioM  price  ami  i/iant 
tit  II  iiri  III  ft  II. 


BAHTEK.  jgY 

Divide  thin  by  the  price  of  the  other  commodity  and  tint 
quotient  will  be  the  quantity  ;   or  divide  by  tfie  quantity  and 
J  the  quotient  vA.ll  be  the  price. 

Example  1. — How  much  tea  at  $0-85  per  lb.  murt  a 
Qirmer  receive  for  211  bushels  of  turnips  at  23  cents  per 
()ushel  ? 

OPERATION. 

211  bushels  of  turnips  at  23  cents  =  $48-53. 

Then  $48-53  h-  $0-85  =  67-094  lbs.  :=  67  lbs.  H  oz. 

Example  2. — A  has  807  yards  of  linen  at  68  cents  per 
vard  and  barters  it  with  B  for  20  cwt.  of  sugar  •  what  does 
U  get  per  lb.  for  his  8ug<ir  ? 

OPERATION^ 

807  yards  at  63  cents  =•■  $193-41  • 

20  cwt.  of  sugar  =  200O  \h». 

then  $193-41  -f-  2000  ~  $00967  =  9-,%,  cents.  Ans. 

Exercise  78. 

1.  A  has  207  lbs.  of  sugar  at  11  cents  per  lb.,  which  he  barters  with 

B  for  34J  lbs.  of  tea  ;  what  does  the  tea  stand  B  per  lb.  ? 

2.  A  farmer  delivers  293  dozen  egf?s  at  10  cents  per  dozen  and  takes 

in  payment  47  lbs.  of  rainiiiB  at  18  cents  per  lb.,  9  lbs.  of  loaf- 
sutsiir  !it  14  ciMits  per  lb.,  23  lbs.  of  rice  at  6  cents  jier  lb.,  and 
the  balance  '.n  nails  at  5  cents  per  lb.  ;  bowmany  Ibs.of  naila 
does  ho  receive  ? 

8.  A  grocer  had  91  lbs.  of  figs  nt  27  cents  per  lb.,  and  bartered  them 
with  a  dry-goods  merchant  for  drugget  at  43  cents  per  yard  ; 
how  much  drugget  did  he  receive? 

4.  A  farmer  has  0  cows  which  ho  values  at  $33-70  each  and  bar- 
ters them  for  84  sheep  ;  how  much  does  ho  give  for  each 
sheep  ? 

*.  B  has  68  yards  of  silk  worth  $1-73  per  yard  and  barters  It  with 
C  for  25  yards  of  broadcloth  and  f  14-20 in  money;  what  docB 
the  clotli  cost  him  per  yard? 

9  ■*  farmer  has  409  lbs. of  cheese  which  he  barters  with  a  neigh- 
bor for  607  Ibe.  of  pork  at  $490  \^t  cwt. ;  how  much  does  ho 
receive  i>cr  lb.  for  bis  chceBC  ? 
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7.  A  farmer  carries  to  a  CTlst-milTiSObnahols  of  wheat,  worth  $l'3t 

per  bushel,  and  roceivt-s  in  payiiu'nt  $207-50  a.id  11983i  lbs. 
of  flour ;  how  much  does  the  miller  charge  per  cwt.  for  hie 
flour.  , 

8.  B  has  423  lbs.  of  sugar  which  is  worth  11  cents  per  lb.  and  ho 

bai-ters  it  with  C  for  golden  syrup  worth  23  cents  per  quart ; 
how  much  Byrnp  does  he  receive  » 


EXCHANGE    OF  CURRENCIES. 

8.  Table  of  Currencies  in  Canada  and  the  United  Statea 

In  Canada,  Nova  Scotia,  New  Bruns- 

wick,&c $1  =  68.        or£i. 

In  New  York,  North  Carolina,  Ohio, 

and  Michigan $1  =  8a         or  £^. 

In  New  England,  Virginia,  Kentucky, 
Tennessee,  Indiana,  Illinois,  Mis- 
sissippi, Missouri $1  =  68.         or  £iV 

A  Pennsjlvaniii,  New  Jersey,  Dela- 
ware, and  Maryland $1  =  Ts.  6d.  or  £|. 

Id  Georgia  and  South  Carolina $1  =  48.  8d.  or  £3'^. 

NoTi. — Those  pounds,  shillings,  and  pence  are  not  coins,  but 
are  merely  the  denominations  employed  in  keepluK  accounts.  Tho 
remaining  Htatcs  use  tho  Federal  money  exclusively. 


9.  To  reduce  dollars  and  cents  to  old  Canadian  Curren- 
cy, or  to  any  State  Currency : — 

RULE. 

Multiply  the  given  trim  hy  that  fraction  of  £\  which  «x- 
prentee  tli$  valtu  o/$l  ;  tho  product  will  be  pounds  and  deci- 
mal* of  a  pound. 

TTien  reduce  the  decinuUa  to  slMingHy  pence,  and  far- 
thinga. 

Exam  PL!  I. — Reduce  $207*48  to  old  Canadian  Currency^ 

OPRRATtON. 

$1  =  £i.     Then  $20743  x  ^  =  £618675. 
And  £61-8676  =  £61  178.  IJd.  Ana. 
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Example  2.— Reduce  $294-80  to  Kentucky  currency. 

OPERATION. 

$1  -  £,%.      Then  $294-80  x  A  =  £88-44. 
=  £88  83.  9jd.     A71S. 


10.  To  reduce  old  Canadian  Currency  or  any  State 
Currency  to  dollara  and  cents : — 

RULE. 

ExpresH  the  given  sum  decimally  and  divide  it  by  the 
ealue  of  $1  expressed  as  a  fraction  of  a  pound.  21ie 
quotient  will  be  dollars  and  cents,  <Scc. 

Example  1.— Reduce  £22Y  88.  4|d.  old  Canadian  Cur- 
rency to  dollars  and  centa 

OPERATION. 

£22Y  8s.  4|d.  =  £227-41979. 

Then  22'7-419'79  h-  i  =  227-419'79  x  4  =  $909-679.     Ans. 

Example  2. — Reduce  £411  63.  7id.  Michigan  Currency 
to  dollars  and  cents. 

operation. 
£411  63.  7id.  =  £411-33125. 
Then  411-33125  -5-  f  =  411-33125  x  f  =$1028-328.     Ans. 


11.  To  reduce  dollars  and  centa  to  sterling  money: — 
RULE. 

Divide  the  given  sum  by  the  value  of  £\  sterling 
($4-867).  Tlie  result  will  be  pounds  sterling  and  decimals 
of  a  pound. 

Tlien  reduce  the  decimal  to  shillings  and  pence. 

Example  1. — Reduce  $1479-83  to  sterling  money. 
operation. 
11479-88  -7-  4-867  =  £304-05383  =  £304  la.  0-,%d. 
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12.  To  reduce  sterling  money  to  dollars  and  cents : — 

RULE. 

Express  the  given  siim  decimally  and  mvltiply  it  by  tlie 
legal  value  of  £1  sterling  ($4-867). 

Example  2. — Reduce  £29  4s.   ^d.  sterling  to  dollara 
and  cents. 

OPERATION. 

£29  4s.  Td.  =£29-229166. 

Then  £29-229166  x  4-867  =  $142-26835.     Am, 

Exercise  79. 

1.  liednco  |714'93  to  old  Canadian  currency. 

2.  lieduce  $914-90  to  Nortli  Carolina  currency. 

3.  Reduce  $611-20  to  Now  England  currency. 

4.  Reduce  $43-92  to  Ohio  currency. 

6.  Reduce  £293  17e.  4d.  old   Canadian  currency  to  dollars  <mi4 

ccntH. 

8.  Reduce  £294  lis.  lljd.  New  Jersey  currency  to  dollar*  and 
centB. 

7.  Reduce  £247  28.  6id.  South  Carolina  currency  to  dollars  and 

cents. 

8.  Reduce  £89 lis.  lOid.  New  Brunswick  currency  to  dollars  and 

Cents. 

9.  Reduce  $994*70  to  sterling  money. 

10.  Reduce  $800-93  to  Htorlini{  money. 

11.  Ueduoe  $102011  to  RlerllnK  money. 

12.  Reduce  $89'74  to  storlinK  money. 

13.  Reduce  £29  14s.  lUd,  sterllnK  to  dollan>  and  cents. 

14.  lU-dupe  £204  \(Sk.  2^1.  HtcHliiK  to  dollarH  and  cents. 

16.  Reduce  £411  10s.  7d.  sterlinK  to  dollurs  and  cents, 
in.  Reduce  £843  Oh.  0<I.  storlliiK  to  duUnrH  and  cents. 

17.  Reduce  £204  lis.  lOd.  Dulnwitro  curruiioy  to  dollars  nnd  oonta. 
18    RcdiiCK  $2047-80  to  sterllnK  money. 

10.  Reduce  fl'JOl'lO  to  Now  York  currency. 

20.  RiMluoe  £470  lOx.  S^d.  sturlliiK  to  dollars  ai^il  oontM. 


ANALYSIS.  i«7l 


ANALYSIS. 

13.  Analysis  in  arithmetic  is  the  process  of  solving 
problems  independently  of"  set  rules,  by  tracing  the  relations 
of  the  given  numbeis,  and  reasoningyroj/t  Ifie  given  number 
to  unity  and  from  unity  to  the  required  number. 

NoTB.— Miiny  of  tlio  preoodiiitr  oporatious  are  worked  by  the 
Rnaiyticai  inithoU,  as,  for  example,  IVrcentago,  Insurance,  Coni- 
tniswion,  &c.,  but  it  has  been  thought  adviKable  to  illustrate,  at  this 
point,  the  mode  of  applying  the  method  to  a  variety  of  other 
problems. 

Example  1. — If  7  bushels  of  peaches  cost  $28,  how  much 
will  12  bushels  cost? 

OPERATION. 

If  1  bushels  cost  $28, 1  bushel  will  cost  |  of  $28,  that  is,  $4. 
Now,  if  1  bushel  cost  $4,  12  bushels  will  cost  12  times  $4, 
that  is,  $48.     Ans. 

Example  2. — j^,-  of  88  are  how  many  times  6  ? 

OPEKATION. 

-i^v  of  88  is  8,  and  therefore  -,i,-  of  88  is  8  x  T  =  56.  and  6 
is  contained  in  50  11^  times.     Ans. 

ExAMPi  E  8. — A  person  bought  a  horse  and  paid  $12 
cash,  and  this  was  ■{\-  of  the  price  of  it :  what  did  it  cost  ? 

OPERATION. 

If  $72  is  A  of  the  price,  $72  -f-  C  =  $12,  must  be  ^-  of 
the  pri^-Q,  and  therefore  the  price  is  $12  x  11  = 
$132.  Aus. 


Example  4. — If  28  men  can  do  a  piece  of  work  in  42 
*%vs,  in  how  many  days  can  21  men  do  it  V 
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OPERATION. 

If  28  men  require  42  days,  1  man  will  require  28  times  4> 

days. 

Then,  if  1  man  requires  28  times  42  days,  21  men  will  ro- 

28  X  42 
quire  the  j^-  part  of  28  times  42  days,  that  is,  — — — 

=  56  days.  Ans. 

Example  5. — A  can  do  a  piece  of  work  in  7  days  which 
B  can  do  in  5  days ;  in  what  time  can  they  do  it  if  they 
work  together  ? 

OPERATION. 

If  A  can  do  the  whole  work  in  7  days,  he  can  do  \  of  the 
work  in  1  day ;  and  if  B  can  do  the  whole  work  in  5 
days,  he  can  do  ^  of  it  in  1  day. 

Then,  since  A  docs  \  and  B  j(  in  one  day,  they  will  together 
do  f  +  i,  which  is  ^J  of  the  work,  in  1  day ;  and  to 
do  the  whole  work,  they  will  require  as  many  times 
4f  of  a  day  as  ^J  is  contained  times  in  1. 

Then  the  time  required  will  be  1  -<-  ^|  =  1  x  ff  =  f }  = 
2|i  days.  Arm. 

Example  6. — A,  B,  and  C  can  together  do  a  piece  of 
work  in  80  days,  A  alone  can  do  it  in  75  days,  and  B  work, 
ing  alone  can  do  it  in  80  days;  in  wliat  time  would  0 
working  alone  do  it  ? 


A,  B,  and  C  can  together  do  it  in  80  days,  therefore  in  I 

day  they  can  do  ;,V  of  the  worlc. 
A  working  alone  re<|uiros  75  day*,  therofore  in  1  day  ho 

can  <io  ^  of    tlio  work  ;    H    working  alone  requires 

80  day.H,  thcrt'forc  in  1  day  he  can  do  k'„  of  the  work. 

Hence  A  and  B  working  togotliei-  will  do  ^  +  ^  =; 

iJIln  of  the  work  in  1  day,  but  A,  B,  and   C  do    ^^ 

iti  1  day. 
Therefore  C  must  do  tlio  diflTorcnco  bctwcco  }n  anJ  ilhot 

that  Ih,  it,  —  ,iJo  -  i,"oa  =  jIq. 
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And,  since  C  does  i^^r  "^  1  d*y»  *o  <^o  the  whole  work  he 
would  require  1  -s-  jj^j  =  1  x  ^^-a  =  a^  =  183i  days. 

Example  7. — A  grocer  mixes  together  7  lbs.  of  sugar  at 
9  cents  per  lb.,  4  lbs.  at  12  cents,  and  6  lbs.  at  10  cents; 
what  should  he  charge  per  lb.  for  the  mixture  ? 

OPERATION. 

7  lbs.  at    9  cents  will  come  to  68  cents. 
4  lbs.  at  12     "  "  48     " 

6  lbs.  at  10     "  "  60     " 

17  171 

Therefore  the  mixture  contains  17  lbs.  of  sugar  and  is  worth 
171  cents;  but  if  17  lbs.  be  worth  171  cents,  1  lb. 
sliould  be  worth  -,\  of  171,  that  is,  171  -i-  17  =  10^ 
cents.  A71S. 


Example  8. — In  a  certam  school  ^  of  the  scholars  are 
at  arithmetic,  ^  at  writing,  ^  at  geography,  and  the  rest, 
which  is  38,  at  play ;  how  many  scholars  are  there  in  the 
school  ? 

operation. 

The  sum  of  ^,  f ,  and  ^  =  -,*o^,  therefore  the  number  at 
play  must  be  the  whole  minus  -,^,^5-,   that  is,   Igf  — 

-fi&-  .—  -i9. 
T  06    —    1  06- 

But  the  number  at  play  is  38,  and  hence  38  is  -^^g  of  the 

whole  school. 
If  38  is  AHs",  T08  ia  iV  of  38,  which  is  2. 
If  2  is  T^j,  ISf ,  i.  e.  the  whole  school,  will  be  2  x  105  = 

210.  Am. 


Example  9. — Two  persons  start  at  the  same  time  in  op- 
posite directions  to  walk  from  Toronto  to  Hamilton,  a  dis- 
tance of  38  miles.  A  travels  from  Toronto  at  the  rate  of  5 
miles  per  hour,  and  B  from  Hamilton  at  the  rate  of  4  milea 
per  hour ;  when  and  where  will  A  and  B  meet  ? 
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tt  is  evident  they  approach  each  other  at  the  rate  of  B  -v  ■< 
=  9  nriles  per  hour,  and  hence  the  tiine  will  l)e  »«i  -r- 
9  =  4|  hours.  Next,  A  travels  4f  hours  at  the  rate 
of  5  miles  per  hour,  therefore  they  will  meet  4^  x 
5  =  21^  miles  from  Toronto,  or  4|  \  4=  HS^  miles 
from  Uamilton. 

Exercise  80. 

1.  How  many  times  3  are  ^  of  77  ? 

2.  How  many  timcB  6  are  f  of  49  ) 

3.  How  many  timcB  7  arc  ^  of  130  ? 

4.  How  many  times  9  arc  |  of  70? 

5.  How  many  timoa  12  are  J  of  54  ? 
8.  72  is  ^  of  how  many  times  6 1 

7.  121  1b  ^  of  how  many  times  101 

8.  48  ia  j  of  how  many  tiraeB  7  ? 

9.  78  Is  ^  of  how  many  times  11  ? 

10.  J  of  26  Is  f  of  what  number  ? 

tX.  f  of  42  ifl  VV  o'  what  number  I 

12.  {  of  81  is  A  of  what  number? 

la  v*r  of  99  is  I  of  what  number? 

M.  If  8  oowB  give  44  Ibn.  of  butter  per  wook,  how  much  may  be 
expected  from  11  cowsT 

16.  If  $27  pay  for  9  barrels  of  apples,  what  -will  23  barrels  of  aiipUs 

cost? 
16.  If  18  days'  work  cost  IT-SO,  for  how  many  days'  work  wil' 

119-80  pay? 

11.  A  can  do  a  piece  of  work  In  9  days  which  A  and  B  working 

together  can  do  In  4  days  ;  In  what  llnic  could  H  alone  <lo  11  ? 

18  A  can  do  a  piece  of  work  in  10  days  which  B  could  do  in  7 
days,  and  0  In  12  days  ;  If  they  all  tnroo  work  togelhcr  at  It, 
In  what  time  can  tliuy  llnlrih  it  ? 

19.  A,  B,  nnd  C  cim  Ioci'Dut  do  a  i.loco  of  work  InlRdayn.  A 
uloiif  Clin  do  It  III  3.')  •inyn  mid  (;  alone  In  42  days.  In  what 
Itinc  could  it  woi'kliiK  itli'ino  lltilNli  It? 

90.  •&  p«'nw>n  Ix^UKht  a  cow  tind  jmld  |10  ft  oa«h,  nnd  tlils  wmh  |  of 
I  of  22  uf  the  prli-A) ;  liow  much  did  hu  kIvu  iur  tho  cuw  1 
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31.  A  person  bought  a  farm  and  paid  $1000  caeh,  and  this  -wag 
J  of  I  of  5"j  of  J^  of  the  price  ;  what  did  the  farm  cost 
him? 

22.  A  farmer  mixes  27  bushels  of  wheai.  worth  $1-40  per  bushel 
with  11  bushels  worth  only  $110  ;  what  is  the  mixture  worth 
per  bushel  ? 

i23.  A  wine  merchant  mixes  15  gallons  of  wine  worth  $4'80'  per 
gallon  with  12  gallons  at  |3-70  and  10  gallons  at  |C2-90  ;  what 
is  the  mixture  worth  per  gallon  ? 

SSI.  Having  counted  my  sheep  I  found  that  ^  +  |  +  Jof  them  num- 
bered 80  ;  how  many  had  I  in  my  flock? 

26.  A  post  is  J  of  its  length  in  the  ground,  I  in  w.iter,  and  9  feet 

above  the  water  ;  what  is  the  length  or  the  post  ? 
36.  A  and  B  started  at  the  same  time  to  walk  in  opposite  direc- 
tions around  an  island  100  miles  In  circumference,  A  walk- 
ing 3  and  B  3J  miles  per  hour  ;  when  and  where  will  they 
meet  ? 

27.  A  and  B  start  from  the  same  point,  and  at  the  same  time,  and 

in  the  same  direction,  to  walk  round  a  circular  island  60 
miles  in  circumference,  A  travelling  at  the  rate  of  5  and  B  at 
the  rate  of  31  miles  per  hour  ;  how  many  miles  will  A  travel 
before  he  overtakes  B  ? 

28.  Wliat  number  is  it  that  the  i  and  1  and  |  and  i  of  which  mako 

104? 

29.  What  number  is  that  }  of  which  exceeds  ^  of  it  by  2  f 

80.  A  certain  number  is  divided  by  4  and  from  f  of  the  quotient  5 
is  subtracted  ;  the  remainder  is  then  divided  by  11,  7  is 
added  to  the  quotient,  and  the  sum  multiplied  by  3  ;  now  i 
of  j  of  I  of  this  product  is  IIJ  ;  what  was  the  origiuJ 
number  i 


SECTION   X. 

INVOLUTION,  EXTRACTION  OF  SQUARE   ROOT 
AND  OF  CUBE  ROOT. 


INVOLUTION. 

1.  A  power  of  any  number  is  the  product  obtained  by 
multiplying  that  number  by  itself  one  or  more  times. 

Thus  25  i«"  &  X  5  is  a  power  ot  5  ;  81  =  3  x  3  x  3  x  3  la  a  power 
oi  3,  &c. 
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2.  The  number  which,  being  multiplied  onfce  or  oftenei 
by  itself,  produces  the  power,  is  called  the  root  of  that 
power. 

Thus  6  is  tlio  root  of  26,  Bince  5x6  =  25;  3  is  the  root  of  81, 
since  3  X  3  X  3  X  3  =  81. 

3.  The  powers  of  a  number  are  called  the  first,  second, 
third,  fow  th,  fifth,  &c.,  according  as  the  root  is  taken  once, 
twice,  tht  tee,  four  times,  five  times,  &c.,  as  factor. 

Thus  81  is  called  the  fourth  power  of  3,  because  3  is  taken  4 
times  as  factor,  in  order  to  produce  81. 

4.  The  second  power  of  a  number  is  also  called  its 
square,  because  a  square  surface,  the  length  of  one  of 
whose  sides  is  expressed  by  a  given  number,  will  have  it* 
area  expressed  by  the  second  power  of  that  number. 

6.  The  third  power  of  a  number  is  also  called  its  ntbe. 
because  if  the  length  of  one  side  of  a  cube  be  expressed  by 
a  given  number,  the  solid  contents  of  the  cube  will  be  ex- 
pressed by  the  third  power  of  that  number. 

TABLE  OF  SQUARES  AND  CUBES. 
Roots...     12346678e' 
Squarea     1         4        9       16      26       86      49      64      81 
Cubes...     1         8      27      64     126     216     848     612     72? 

6.  The  index  or  exponent  of  a  power  is  a  small  figure 
written  to  the  right,  mdicating  how  often  the  root  ha« 
to  be  taken  as  factor  in  order  to  produce  the  given  power. 

Thus,  2=2  =   2  =  Flrnt  power  of  2. 

2^  =  2x2  =4  =  Second  jwivor  of  2. 

2»  =  2x2x2  =8  =  Third  power  of  2. 

2<  =2x2x2x2         =16  =  Fourth  power  of  2. 
2*  =  2  X  2  X  2  X  2  x  2  =  32  =  Fiftli  jwwor  of  2. 

7.  The  process  of  finding  a  power  of  a  given  number  bj 
multiplying  it  into  itself  is  called  involution. 


8.  To  Involve  a  number  to  any  required  power  :— 

RULE. 
Take  the  rfiven  nwnlt'r  an  factor  as  often  at  indieatei 
bif  the  irulcx  »f  Ou  rojuitvil  jwiocr  and  find  the  product  of 
theae  f acton 
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NoTB. —  To  involve  fractions,  we  multij^yhoth  numerators  and 
tnmominaturs  cm  above ;  to  involve  mixed  numbers,  tee  reduce  them 
tc  iTTiproper  fractions  and  then  jtroceed  as  above. 

Example  1. — What  is  the  5th  power  of  4? 

OPERATION. 

4^  =  4x4x4x4x4  =  1024.    Ans 
Example  2. — Wliat  is  the  3d  power  of  2^  ? 

OPEKATION. 


11  X  Ilx  11 
6x6x6 


Exercise  81. 


Find  the  value  of— 

1. 

The  square  of  17. 

2. 

T)iecu/)eof23. 

3. 

T})e  square  of  279. 

4. 

ThocMieofSt. 

5. 

The  fourth  power  of  6. 

6. 

Tlie/(///i  jMwer  of  6. 

7. 

The  sixth  power  of  4. 

8. 

The  seventh  power  of  3. 

9. 

Tho  eighth  power  of  2. 

10. 

The  ninth  power  of  8. 

11.  The  third  potter  of  7. 

12.  The/our^A  power  of  11. 

13.  The  sixih  power  of  9. 

14.  The Jifth  power  of  f. 

15.  Tho  «y«are  of  1226. 
10.  The  square  of  4837 

17.  Thec«teof4i. 

18.  The  cube  of  29. 

19.  The  fourth  potcer  of  21. 

20.  Tho  tenth  power  of  3. 


EXTRACTION  OF  THE  SQUARE  ROOT. 

9.  To  extract  the  square  root  of  a  number : — 

RULE. 

I.  Point  of  the  r/iven  number  into  periods  of  two  figures 
each,  beginning  at  the  decimal  point. 

II.  Find  the  highest  square  contained  in  the  left-hand 
period,  and  place  its  root  to  the  right  of  the  number,  in  the 
place  occupied  by  the  quotient  in  division, 

X8 
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III.  Subtract  tlie  square  of  the  digit  put  in  the  root  from 
the  left-hand  period,  and  to  the  remainder  bring  dotori  the 
iiext  period,  to  the  right,  for  a  new  dividend. 

IV.  Double  the  part  of  the  root  already  found  for  a 

TRIAL  DIVISOR. 

V.  Find  how  many  times  the  trial  divisor  is  contained 
in  the  dividend,  exclusive  of  the  right-hand  digit,  and  place 
the  figure  thus  obtained  both  in  the  root  and  also  to  tlie  right 
of  the  trial  divisor. 

VI.  Multiply  the  divisor  thus  completed  by  tlie  digit  last 
put  in  the  root ;  subtract  the  product  from  the  dividend^ 
and  to  the  remainder  bring  down  the  next  period  for  a  new 
dividend. 

VII.  Again,  double  the  part  of  the  root  already  found 
for  a  new  trial  ditisor  ;  vi'oceed  as  in  V.  and  VI.,  and 
continue  the  process  until  all  the  periods  are  brought  down. 

NoTB.— To  extract  tho  square  root  of  n  fraction,  extract  the 
eqnare  root  of  tho  numerator  and  of  tbo  donomlnator  seiiiir.itoly, 
if  they  be  complete  squares ;  if  not,  reduce  the  fraction  to  its 
cqulvalpnt  decimal  and  extract  tho  square  root  by  tho  rule.  To 
extract  tho  square  root  of  a  mixed  number,  reduoo  tho  fractional 

Sart  to  a  decimal  attached  to  tbo  whole  numl^cr  and  then  extract 
le  square  root. 

ExAMpLB  1. — What  is  the  square  root  of  676  ? 


•  Here  wo  place  a  point  between  the  7  and 

676(24      tiifj  5  ajj(j  tjjua  divide  the  number  into  two 

3 periods.     Then  the  highest  Hqtiaro   in  5,  tho 

44)176  first  period,  is  4,  the  square  root  of  which,  2, 

176  we  place  in  the  root.     Next  we  subtract  the 

4  from  6  and  bring  down  the  next  jjcriod,  76, 
which  gives  us  17<>  for  the  next  diviiloiid.  Tlicn  wo  double 
tiw  2  in  tho  root  for  n  trial  divisor  and  ask  how  olYcii  this 
4  will  go  into  17  (tho  dividend  oxolusivo  of  the  riglithantl 
flguro) ;  obviously  4  times;  next  wo  place  tliis  4  l>()lli  in 
tlie  root  and  in  tho  divisor,  multiply  tho  complete  divisor 
thus  formed  by  tbo  4  aud  subtract. 
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Example  2. — What  is  the  square  root  of  3226,^  ? 

OPERATION. 

3226-iV=  3226-235294 

3220-235294(56-7999,  &c. 
25 

106)  726 
636 


1127) 

90-23 

78-89 

113-49) 

11-3452 
10-2141 

113-589) 

1-131194 
1  •  022301 

113-5989) 

10889300 
10223901 

686399,  &c. 

Here,  after  reducing  -,*7-  to  a  decimal  and  annexing  it 
to  the  whole  number,  3226,  we  mark  off  both  ways  from 
the  decimal  point  into  periods  of  two  figures  each.  Then 
the  highest  square  in  32,  the  left-hand  period,  J8  25,  the 
square  root  of  which  is  5,  and  we  accordingly  put  5  in  the 
foot ;  next  we  subtract  the  25  from  the  82  and  biing  down 
the  next  period,  26,  which  gives  us  720  for  a  new  dividend. 
Then  we  take  twice  5  =  10,  for  a  trial  divisor ;  find  how 
often  10  will  go  into  72,  apparently  7  times ;  but  when  wo 
try  7  we  find  that  it  is  too  great,  and  therefore  we  try  6, 
which  we  put  both  in  the  root  and  in  tlie  divisor.  Next  we 
multiply  the  106  by  6  and  subtract  the  product,  636,  from 
726,  and  to  the  remainder  bring  down  the  next  period, 
which  gives  us  9023  for  a  new  dividend.  Next  we  take 
twice  56  =  112,  for  a  trial  divisor,  and  find  that  it  will  go 
into  90-2  seven  times,  and  we  accordingly  phice  7  both  in 
the  divisor  and  in  the  root,  multiply,  subtract,  and  bring 
down,  &u, 
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Exercise  82. 


Find  the  square  root  of : 

1.  1296. 

2.  3969. 

3.  15878. 

4.  53361. 
6.  142884. 

6.  998001. 

7.  -244036. 

8.  -395641. 

9.  756-25. 

10.  11397-4849. 


11.  08123-47801. 

12.  6712914-23. 

13.  918707. 

14.  4-291. 

15.  I'c,  I?,  Uh  i-yi.- 

16.  t't,  tV- 

17.  428J. 

18.  629J. 

19.  11278961. 

20.  218798-1237. 


EXTRACTION  OF  CUBE  ROOT. 

10.  To  extract  the  cube  root  of  a  number  is  to  find  9 
number  which,  taken  three  times  aa  factor,  will  pro(iuce  the 
given  number : — 

RULE.       * 

I.  Point  off  the  numhr  into  periods  of  three  figures 
each,  beginning  at  t/ie  decimal  point. 

11.  J'hid  the  highest  cube  contained  in  the  left-hand 
period  and  place  its  root  to  the  right  of  the  number,  in  the 
place  occupied  by  the  quotient  in  division. 

III.  Subtract  tfie  cube  of  the  digit  ^mt  in  the  root  from 
the  left-hand  period,  and  to  the  remauuler  bring  down  tlu 
next  period  to  the  right  for  a  new  diiiitlend. 

IV.  Multiply  the  square  of  the  part  of  the  root  already 
found  by  300 /or  a  trial  Divison. 

V.  Find  how  many  times  the  trial  divisor  is  contained 
in  the  dividend  and  put  the  figure  thus  obtained  in  th* 
root. 

VI.  Complete  the  xniAi.  nivisoii  by  aiUing  to  it : 

1st.   Ilie  part  of  the  r(Mt  previously  found  x  th» 

last  digit  put  in  the  root  x  SO  ;  and 
2d.   'Jlu  square  of  tfie  last  digit  put  in  the  roif. 
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"VII.  Multiply  tlie  divisor  thus  completed  by  the  digit 
last  put  in  the  root ;  subtract  the  product  from  the  divideitd 
and  to  the  remainder  bring  down  tlw  next  period  for  a  new 
dividnid. 

VIII.  Again  midtiply  the  square  of  the  part  of  tlie  root 
already  found  by  300  for  a  new  trial  divisor  ;  Jind  what 
'iigit-to  place  next  in  t/ie  root,  as  in  V. ;  complete  tlve  du 
nisor  by  making  the  two  additions  to  the  trial  divisor  cfe- 
»cribed  in  VI. ;  midtiply,  subtract,  and  bring  down  as 
directed  in  VII.,  and  continue  the  process  until  ail  the 
periods  are  brought  down. 

NoTK.— To  extract  the  cube  root  of  a  fraction,  reduce  H  to  a 
<leclmiil  and  then  extract  the  cube  root,  unless  both  numerator 
ond  deiiomiuator  be  complete  cubert,  in  which  case  extract  the 
cube  ro(jt  of  each.  To  extract  the  cube  root  of  a  mixed  number, 
reduce  the  fractional  part  to  a  decimal,  annex  to  the  whole  num- 
ber, and  then  extract  the  cube  root  as  directed  above. 

EXAMPLK.— What  is  the  cube  root  of  429172932007  ? 


OPERATION. 


429172932007(7543.  Ans. 
343 


Ist  trial  diviBor  =7»   X  300    =        14780  86172  =  Ist  dividend. 
iBt  increment     =7>!5x30    =  1050 

2d  "  =  6'     =  25 


iBt  complete  divisor  =:        15775  78875  =  product  of  oomp. 

div.  by  6. 

Id  trial  divisors  75«  x  300=      1087500  7297932  =  2d  dividend. 
Ist  increment     =75x4x30=:  9000 

2d  '•  =  4«=  16 


2d  complete  divisor  =      1696616  6786064  =  prodnct  of 

comp.  div.  by  4. 

3d  trial  divisor  =754«  x  300=  170554800  611868007=  3d  dividend, 
let  inoremont    =754x3x30=  67860 

2d  "  =  S»=  9 


8d  complete  divisor  =  170622669  611868007  =  product  of 

comp.  div.  by  3. 
After  pointing  oS",  we  find  that  the  highest  cube  number  con- 
tained in  the  left-hand  period  is  343,  of  which  the  cube  root  is  7. 
Wo  therefore  jilace  7  in  tiic  root  and  subtract  343  from  the  first 
nerlod.  Tills  given  un  a  iem:iiruJer  of  86,  to  whicli  we  bring  down 
the  next  period,  i72,  and  thus  ubt;iiii  86172  for  a  uow  divideud. 
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Next  wo  take  7,  the  part  of  the  root  already  found,  square  it  and 
multiply  the  49  thus  ohtsiinod  by  300.  This  jTives  the  first  trial 
divisor,  14700,  wliich  wo  find  will  go  into  tho  dividend  86172  (mak- 
ing due  allowaacc  for  tho  increase  of  tho  divisor)  5  tunes. 

Next  we  complete  tho  di»'isor  by  adding  to  it 

iBt,  7  X  5  X  30  =1050,  and  2d,  5»  =  25,  which  gives  us  15775  for  a 
complete  divisor.  This  we  miiltii>ly  by  5,  the  digit  Isst  put  in  the 
root,  subtract  the  product  78875  from  the  Ist  dividend,  s*<id  to  th/ 
remainder,  7297,  bring  down  the  next  period,  932,  &c.,  Ac      . 


EiERCISE  83. 
Extract  tho  cube  root  of  ■- 

1.  327Q8.  11.  991026-973. 

2.  658503.  12.  •915498611. 
3.13824.  13.  ,"T,MV.m.AV 
4.  250047.  14.  U,  A- 

6.  970290.  16.  •»,  i,  i. 

6.  1053125.  16.  4270S0-7143. 

7.  15813251.  17.  816|. 

8.  48228544.  18.  017167tV. 
0.  245314376.  19.  8111471A- 

10.  686'12800&  20.  27}. 


EXKRCISE  84. 
Miscellaneous  I'rohlemt. 

1.  Dl\idr  <i70O4-7O  equally  among  20  pcrBona. 

2.  T)io  dinorencu  of  two  nuniberu  is  127  and  tho  greater  Is  249« 

what  Ih  the  smaller? 
8,  Reduce  .£204  On.  4id.  to  dollars  and  cents  and  divide  the  rosuU 

by  'O. 
4  Dedant  20 per  cent,  ttom  $42080  and  divide  the  romakndor  by 
$10-20. 

6.  Find  tho  vnhio  or2|  +  4,*(  +  J  of  »  of  41  +  |  -  ftj. 

e.  Wlml  Irt  tlio  nlinpli-  Inturoit  of  |943-70  fur  112  yoart  at  0}  pot 
cent,  jwr  nniiuiu  f 

7.  Uoduco  -7,  '42,  '2367*  uud  '87(1  to  tholr  oqulvoluut  vulgar  fruo- 

UuiM. 
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8.  -<<ought  729  barrels  of  flour  for  $2916  ,  for  what  must  I  sell  it 

per  barrel  in  order  to  gain  28  per  cent.  ? 

9.  I  of  4  of  I-  of  63  is  f  of  how  many  times  8  ? 
10.  fcxiraot  the  cube  root  of  86172-1913. 


11.  In  liTS  there  was  exported  from  Canada  $376951  "worth  of 
d--;ei  and  smoked  fish,  $279404  worth  of  plclikd  fish,  $19592 
worth  of  fiesh  fish,  and  $38936  worth  of  fish  oil ;  what  was 
the  total  value  of  the  fish  and  fish  oil  exported  from  Canada 
in  ISUU 

12  What  is  the  value  of  27  lbs.  4  oz.  6  dwt.  17  grs.  multiplied  by 
629i? 

13.  Reduce  i^,  H},  ItIIoi  ^^^d  Jfff  J  to  their  lowest  terms. 

14.  What  is  tno  value  of  '714625  of  a  mile  ? 

15.  Divide  90-«t8  by   002693. 

16.  (f  y  J  of  a  veflsel  cost  $6294y'T,  what  will  y'j  of  the  vessel  cost  t 

17.  Find  the  price  of  914  lbs.  7  oz.  5  drs.  Avoir,  at  $11*49  per  lb. 

18.  What  is  the  br.nk  discount,  and  what  the  true  discount  on  a 

note  for  ^ll^yit  due  6  months  hence,  discountingat  7  percent.  ? 

19.  A,  B,  and  C  can  do  a  piece  of  work  in  10  days,  A  working 

alone  can  do  If  in  28  days,  and  C  working  aloiio  can  do  it  in 
82  da>B  ;  in  wh«>6  time  can  B  working  alouo  do  it  ? 

20.  What  is  the  squarw  root  of  149^  ? 


21.  From  the  upper  end  of  Lake  Superior  to  the  mouth  of  the  St. 

Lawrence  is  abont  2000  ndles  ;  what  time  would  a  vessel  re- 
quire to  make  this  voyage  with  an  average  speed  of  6i  miles 
per  hour? 

22.  "What  is  the  difference  between  £219  88.  Hid-  and  |  of  H  of  f 

of  J-  of  24i  times  $976-63? 
3J 

23.  Divide  978  acres  2  r.  1  per.  7  yds.  by  8  a.  3  r.  27  per.  2  yds. 

24.  Express  27,  393,  4700,  78904  and  9136718  in  Koman  Numerals. 

25.  Wlmt  is  the  ratio  eomix)uDdcd  of  19  : 4,  U  :  5,  12  :  9J,  and 

33:17? 

20.  Find  the  G.  C.  M.  of  27051  and  15013. 
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27.  If  4  men  or  6  -women  or  8  boys  could  do  a  certain  piece  of  work 

in  56J  hours,  in  what  time  could  1  man,  2  women,  and  5  boys, 
•worMng  together,  perform  il  ? 

28.  24  men  can  cut  400  rods  of  drain  Si  feet  deep  in  8  days,  -work- 

ing 10  hours  per  day  ;  how  many  rods  of  drain  4  feet  deep 
can  32  men  cut  in  21  days  working  9  hours  per  day? 

29.  Reduce  j£789  14b.  81d.  sterling  to  dollars  and  cents,  and  express 

$2984-70  in  sterling  money. 

30.  What  is  the  amount  and  compound  interest  of  $800  for  2  years 

at  4i  per  cent,  half-yearly ) 


31.  Taking  the  population  of  Toronto  as  50000,  that  of  Hamilton  aa 

22000,  that  of  Kingston  as  15000,  and  the  whole  population  of 
Canada  West  as  1000000,  what  percentage  of  the  entire  popu- 
lation  of  Canada  West  belongs  to  each  of  these  cities  * 

32.  Find  the  1.  c.  m.  of  12, 18,  20,  24,  60,  72,  80,  88,  96,  and  loa 

33.  Express  as  one  number,  nine  hundred  and  one  trillionB  forty 

billions  seven  thounai;d  and  eight,  and  nine  million  thirty 
thousand  and  seventeen  himdrcdths  of  trillionths. 

34.  A,  B,  and  C  begin  business  with  a  capital  of  $7900,  of  which  A 

contributes  ^00,  B  $2300,  and  C  the  bnlniiro.  ILnvslionld 
the  profits,  which  amount  to  $2470,  be  divided  among  them  1 

86.  Bought  796  bushels  of  wheat  at  $1-20  per  bushel  and  sold  the 
wnolo  for  $1000 ;  what  was  my  gain  per  cent,  t 

86.  Reduce  9146714  InchoB  to  acres. 

87.  Reduce  $2967-80  to  New  England  cnrrency,  and  roduoe  £20  8a. 

ll|d.  Maryland  ourroncy  to  dollars  and  cents. 

38.  Find  the  value  of  14672  of  17  bushels  1  pk.  1  gal. 

39.  Extract  the  cuiio  root  of  7149^. 

40.  A  cistern  has  two  pines  by  one  of  which  It  can  bo  filled  In  40 

minutes  and  by  the  otnor  In  25  minutes  ;  It  has  also  a  dis- 
charging pipe  by  which  it  can  l)o  emptied  In  30  nilnuius. 
Now  If  the  elstern  bo  einnty  and  all  three  plpon  be  opeued,  In 
-what  time  wlU  II  bo  UUudt 


41.  Divide  71-418  by  -91407  and  give  the  quotient  true  u>  mrei'  lim.l 

mal  pinoe*. 

42.  Multiply  the  dt(n>r«Boe  between  43  a.  2  r.  7  per.  and  I'J  a.  >  \ 

27  lH!r.  18  yds.  by  378. 

43.  Uuduco  278  yd*.  8  ((t.  1  ua.  !i  In.  Into  Inoboa.  ■ 
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«.  Reduce  I  of  3J  of  6i  of  8 J  of  -?|  of  j=i  ^^  '^  ^^  I  ''^  '^  '°  * 

eimple  quantity. 

45.  What  is  the  cost  of  23  a.  3  r.  SO  per.  at  $47-80  per  aero  ? 

40.  What  is  the  worth  of  $2400  stock  in  the  Great  Western  Rail- 
way when  it  is  BcUiug  at  a  premium  of  8i  per  cent.l 

47.  How  many  paces  each  2  feet  5  inches  in  length  will  a  man 
make  in  walking  from  Hamilton  to  the  Falls  of  Niagara,  a 
distance  of  50  miles  t 

^8.  Sold  my  farm  for  $7890,  which  was  18  per  cent,  more  than  it 
cost  me  ;  what  did  I  give  for  it  ? 

49,  What  is  the  interest  of  $894-80  for  7  years,  3  months,  20  days 
at  6  per  cent,  per  annum  ? 

Jo.  A  can  do  a  certain  piece  of  work  In  24  days  and  B  can  do  it  in 
80  days  ;  now  if  A  works  alone  at  it  for  7  days,  In  what  time 
■will  A  and  B  working  together  flniuh  it  ? 


61.  Sxpress  2  lbs.  3  oz.  4  dwt.  as  a  fraction  of  11  lbs.  7  oz.  0  dwt. 

4gr8. 

62.  Uivido  £493  168.  4id.  by  jE8  lis.  7d. 

53.  Find  the  1.  c.  m.  of  5,  8, 11, 14,  16,  20,  22,  176,  616,  and  42. 

54.  My  agent  sells  for  me  419  barrels  of  flour  at  $5-34  per  barrel ; 

to  what  does  his  commission  amount  at  llj  per  cent.? 

65.  B  has  47  bushels  of  barley  worth  73  cents  per  bushel  and  bar- 
ters it  witli  C  for  69  busliels  of  outs,  flow  much  does  he 
allow  per  bushel  for  the  oats  ? 

58.  What  must  I  pay  for  insuring  my  house  and  furniture  to  the 
amount  of  $4250,  the  premium  of  insurance  being  IJ  per 
cent.  < 

57.  Three  persons  rent  a  pasture  for  $200.  A  puts  in  207  sheep  for 
4  months,  B  109  sheep  for  5  months,  and  C  43  cows  for  4^ 
months  ;  what  portion  of  tlie  ront  should  each  pay,  allowing 
1  cow  to  bo  equivalent  to  5  sheep  ? 

68.  If  a  grocer  mixes  23  lbs.  of  toa  at  80  cents  with  19  lbs.  at  75, 
30  lbs.  at  40,  and  42  lbs.  at  60  per  lb.  ;  what  is  the  worth  of  1 
lb.  of  the  mixture  ? 

50.  Distribute  $1100  among  A,  B,  C,  and  D,  so  that  A  may  have  as 
much  as  B,  O  as  much  as  A  and  B  together,  and  D  as  much 
as  A,  B,  and  U  together. 

60.  If  25  men  can  dig  a  trench  36  feet  long,  12  feet  wide,  and  6  feet 
deep  in  9  d:iys  workini^  10  hours  per  day,  how  many  hours  a 
day  must  15  men  worl;  in  order  to  dig  a  trench  48  feet  long, 
8 1'eet  wide,  and  5  feet  deep,  in  12  days  ? 
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SUGGESTIONS. 

The  following  exercises  will  be  found  to  be  too  difficult,  in  most 
InBtanccs,  for  beginners.  Before  entering  them,  the  pupil  is  sup- 
posed to  have  been  thoroughly  drilled  in  problems  of  an  easier  de- 
scription, as,  for  example,  those  given  in  the  body  of  the  book,  at 
the  commencement  of  each  of  the  simple  rules,  under  the  head  of 
Mental  Exercises.  Wherever  the  teacher  finds  the  exercise  too 
much  advanced  for  his  ciass,  he  must  break  down  the  difficulty  by 
proposing  numerous  easier  questions,  of  his  own  construction,  in- 
volving the  same  principle. 

The  recitationtthoulcf  be  generally  conducted  with  the  text-books 
closed.  The  teacher  should  read  out  the  problem  slowly  and  dis- 
tinctly, and  tmt  once,  and  the  class  sliould  bo  required  to  solve  it 
mentaUtj  and  In  perfect  silence,  .ind  without  givinic  any  sign  or  sig- 
nal when  they  are  ready  to  answer.  After  a  space  of  time  sufficient 
for  the  solution  of  tlie  problem  has  elapsed,  the  teacher  gives  a 
Bignal  upon  which  those  who  have  completed  the  process  raise  the 
hand.  One  of  these  is  then  required  to  give  the  result.  The 
teacher  ascertains  how  many  agree  with  it,  and  calls  u])on  some 
one  of  them  to  solve  and  analvso  it  for  the  class.  Then  another 
problem  is  proceeded  with  in  tne  same  manner.  Occasionally,  es- 
pecially in  review  lessons,  the  class  may  bo  allowed  to  rocito  with 
open  books. 

The  pupil  should  be  required  to  adhere  to  the  form  of  analysis 
given,  unless  the  tuaoher  can  devise  a  better  for  lilm.  lu  the  samo 
Bcliool  a  uniform  pkraacology  in  the  solutions  should  invariably  bo 
adopted. 

In  order  to  secure  the  attention  of  the  entire  class,  no  intima- 
tion by  word  or  glance  should  be  given  as  to  the  member  of  tlio 
class  to  be  called  upon  for  an  answer  or  solution  :  so  that  every 
one  coiiHidorlng  himself  liable  to  Ihj  selected  for  that  purpose,  shall 
concentrate  his  mind  ui>on  the  (|uestlon. 

Finally,  the  Instructor  of  youth  should  always  remember  that 
Mental  Aritlimotic,  as  a  bnmoh  of  school  study,  Is  not  designed  to 
be  merely  a  means  of  dazzling  and  iKjwIklerlng  the  adult  public  by 
the  rapiilily  with  which  the  pupils  are  trained  to  solve  certain 
olas-i'M  of  1  problems,  but  rather  as  a  mental  training  of  Iho  very 
hii'  '  ler.     Its  object  maybe  said  to  bo  throofold.  viz.  : 

In  KM',  to  enable  the  ))upll  to  solve  mentally  ami  with 

f»'  i"ril\  iif  til.'  iiniblrniH  lli:il  iiilHciii   Ihe  luii-iiiess  of 

v\  ,  :  !  \  ii'iliouH 

111  Mm  with 

till  Unit  part 

of  I  he  I  ,.  unci  to  make 

him   In  <  ,  and   In  the 

third  pi:>  '  '  >r  analysis  and 

hilt  ability  1. 1  runirntiiili.'  liN  ulli  iitlun  on  a  given  subV-ct, — in  a 
Wiinl,  to  di'volop  and  luvlKorulu  thu  iitost  iuiiiurlunt  of  his  lutoUuo- 

tUttl  ilU9UUlU«. 
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Exercise  I. 
I   TIow  many  are  8  and  7  J  9  and  12  ?  8  and  17  ?  19  and  7  ?  23 

and  11  ? 
2.  How  many  are  12  ai.d  11  ?  11  and  17  ?  13  and  14  ?  17  and  19  ?  18 

and  15?  t 

5.  How  many  arc  23  and  71 1  38  and  47  ?  63  and  29  ?  29  and  81  ?  47 

and  88  ? 
4.  How  many  are  123  and  47  ?  276  and  93?  489  and  29?  714  and  83? 

6.  How  many  are  643  and  293?  216  and  417?  278  and  933?  429 

and  276  ? 

6.  How  many  are  1478  and  976  ?  2913  and  579  ?  287  and  9163  ? 

7.  How  many  are  4916  and  7189  ?  9612  and  3407  ?  9161  and  7863? 

8.  How  many  are  19  and  18  and  27  ? 
0.  How  many  are  28  and  143  and  729  ? 

10.  How  many  are  493  and  7816  ? 

11.  How  many  are  9167  and  2347  ? 

12.  Hr-/  many  arc  7  +  19+23+47+08+127  +  2461 


Exercise  II. 

1.  From  17  take  8  and  how  many  remain  ?    From  81  take  43  and 

how  many  remain  ? 

2.  From  123  take  48  and  how  many  remain  ?    From  217  take  109 

and  how  many  remain  ? 
8.  How  many  are  43-27?  93-42?  67-43?  128-89? 

4.  How  many  are  768-400?  293-150?  671-428?  678-434? 

5.  IIow  many  arc  47-29?  789-43?  675-71?  891-476? 

•6.  How  many  are  893-473  ?  981-671  ?  493-339?  781-4071 

7.  How  many  are  471-89?  96-23?  471-426?  711-189? 

8.  How  many  are  8146-23?  7167-93?  9146-217? 

9.  How  many  are  8371-986?  6242-555?  9167-8147? 
le   How  many  are  9187-8674?  9321-296?  817-496'* 
11    TIow  many  are  784-27-98-423-11  ? 

t»   Uowwauy  are  9867-2143-478-910-276-43  » 


188  MffNTAL   AR7TUMKTI0. 

Exercise  III. 

1.  How  many  are  9  +  8+17+43-11  +  14-72+18+9-17  +  2? 
Z  How  many  are  11-3+8-2+63-47+129-117  ? 

3.  How  many  are  27+43-19-21  +  87-83+14+29+146-109? 

4.  How  many  are  809  +  476-347-217  +  401  ? 

6.  How  many  are  0167-434- 297-27-64-9  +  8+91  +  76+129-.718J 
6.  How  many  aro  1679-810+278-3+  78-93+ 217 +41U 


Exercise  IV. 
Commit  to  memory  the  folIowiBg  : — 

EXTENDED   MULTIPLICATION  TABLE. 


13  times 

14  times 

16  times    16  times 

17  times 

18  times 

19  times 

2  are  26 

2-28 

2  -    30    2  -    32 

2-34 

2  —    36 

1  -    38 

3-39 

3-42 

3  -     45    3  -    48 

3-61 

3-64 

3-67 

4  -     62 

4-60 

4  -     60    4  -     64 

4-68 

4-72 

4-76 

6-65 

6-70 

6  -     76    5  -     80 

6-85 

5-00 

6-95 

6-78 

6-84 

6  —    00    6  -    96 

0  -  102 

6-108 

6  -  114 

7-91 

7  -     98 

7  -  106    7  -  112 

7  -  no 

7  -  126 

7-133 

8-104 

8  -  112 

8  -  120    8  —  128 

8-136 

8-144 

8  -  152 

9  -  117 

0-126 

8  -  136  1  9  -  144 

8-163 

9  -  162 

8  -  171 

1.  How  many  ore  17  times  8?   8  times  14?  11  times  18?  14 

times  17? 

2.  How  many  are  23  times  6?  7  times  29?  8  times  416?  0  times 

217 » 

3.  How  many  aro  16  times  43?   22  times  37?  44  times  29?  19 

times  18  ? 

4.  How  many  are  83  times  72?  86  times  43?  84  times  07?  163 

times  418? 

6.  Hnw  many  are  47  tlrooe  46?  U  times  29?  483  times  ist  21* 

times  4M? 

e.  How  many  are  717  times  26?  101  times  102?  227  times  403? 

7.  What  Is  the  product  of  16 x  81  ?  17 x  83 ?  4207  x  8?  7134  x 2  ? 

8.  What  Is  the  pro<luot  of  0137  x  8  ?  21674  x  11  ?  764  x  26  ? 
8.  What  Ik  the  |)ro(luct  of  217  x  17  ?  4070  x  9  ?  2703  x  3  ? 

10.  WliulislliupruUuutuf  91b7>^UT  88«<)x77l  6907 •>  64? 
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Exercise  V. 

t   Wliat  is  J  of  9?    i  of  10?    yV  of  43?    y',  of  67f    J  of  472? 

•of  863? 

2.  What  is  }  of  89?    J  of  8107?    }  of  8149?    ^  of  8167?    i  of 

2233? 

3.  What  ia'  J  of  896  ?    }  of  234  ?     1  of  891G7  ?    ^y  of  3871  ?    ,»,  of 

808? 

4.  Wliat  is  i  of  9671  ?    i  of  587  ?    A  of  89678  ?    ,V  of  83  ?    ,^  of 

426? 

6.  Wliat  is  the  quotient  of  98  +  7  ?  463  -^  0  ?  7896  -i-  8  ?  9163  -•- 1  f 

6.  Wliat  is  the  quotient  of  278  +  4  ?  8167  ■*■  11 »  671  -i- 12  ?  8187  ■* 
13? 

t.  Wliat  is  the  quotient  of  2678 -«- 8  ?  6149-»-18?   714 -4- 20?  914 
+  24? 

d.  What  is  the  quotient  of  7786  +  45  ?    3769  -*■  27  ?    8767  •♦-  88  ? 

a.  Wliat  is  the  quotient  of  7198  -»-  63  ?    429  -»- 19  ?    6789  •*•  14  ? 

iO.  What  is  the  quotient  of  123459  +  96  ?  67143  -•-  90  ?  217654  •«-  77 1 


Exercise  VI. 
1.  8  times  9  and  J  of  9  are  how  many  times  10? 

ANALYSIS. 

8  times  9  are  72,  and  J  of  9  is  7  times  }  of  9  ,  i  of  9  is  1, 

therefore  |  of  9  is  7  limns  1,  which  is  7. 
Therefore  8  times  9  and  |  of  9  are  72  and  7  which  make  79. 
Then  10  is  contained  1^^^  times  in  79. 
Therefore  8  times  9  and  J  of  9  are  7,^  times  10. 
a    4  times  5  and  f  of  5  are  how  many  times  6  ?  7  ?  8  ? 

3.  7  times  11  and  y'y  of  11  are  how  many  times  7  ?  8  ?  10  f 

4.  6  times  8  and  f  of  8  are  how  many  times  3  ?  5  ?  9  ? 

5.  11  times  3  and  }  of  9  are  how  many  times  10  ?  9  ?  4  f 

6.  10  times  6  and  |  of  25  are  how  many  times  7  ?  8  ?  10  ? 

7.  8  times   7  and  f  of  28  are  how  many  times  9  ?  11  ?  12  ? 

8.  12  times  9  and  J  of  63  are  iiow  many  times  10  ?  11  ?  13  ? 

9.  8  tiroes   6  and  ^  of  30  are  how  many  times  J  of  10  ?  J  of  15  ? 
10.    7  times  4  and  i  of  44  are  how  many  times  jf  of  21  ?  ,V  of  56? 
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Exercise  VII. 

1.  Wliat  is  f  of  that  number  of  wliich  12  is  /j? 

ANALYSIS. 

If  12  is  /f  f  *  certain  number,  jV  will  be  the  J  of  12,  -whieh 

is  2. 
If  2  is  t't  of  a  ccrt-ain  number,  11  times  2,  which  is  22,  Wii 

be  that  number. 
Then  f  of  22  is  equal  to  >  of  22  x  3=3}  x  S=Of . 
Therefore  9J  is  f  of  that  number  of  which  12  Is  A- 

2.  What  is  x«r  of  that  number  of  which  21  is  f  ? 

5.  What  is  I  of  that  number  of  which  81  is  j  ? 
4.  What  is  |  of  that  numl)er  of  which  SC  is  y\  f 

6.  What  is  I  of  that  number  of  which  18  is  ?  ? 
C.  What  Is  }  of  that  number  of  which  51  is  fj  ? 

7.  What  is  i  of  that  number  of  which  77  is  {>  f 

&  What  is  4|  times  that  number  of  which  80  is  VV* 


EXERCISK   VIIL 

1.  25  is  I  of  how  many  tlmoa  Ot 

ANALTSI3. 
If  26  is  I  of  »  certain  number,  }  will  be  }  of  25,  which  tn  5. 
If  I  of  a  nimibor  Is  6,  the  number  must  be  6  x  7,  wli!ohiH»5. 
Then  35  •♦•  9  =  31. 
Tlioroforo  25  is  f  ofSf  tlmos  P. 

2.  84  ii  I  of  how  mnny  times  10 1  7  ?  0  f  11 1 
a.    03  Is  W  of  how  many  times  7t  8t  At  12* 

4.  21  Is  I  of  how  many  times  11 1  0  f  6  f 

5.  00  Is  I  of  how  many  tInii-H  51  7 1  13 1 
II    121  Is  \\  of  how  ninny  llMies  ^2>  10? 
7.  105  Is  J  of  how  innny  tlRii*s  5  I  11? 
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Exercise  IX. 

1.  XT  Of  a  is  t'o  of  how  many  nintlis  of  54  ? 

ANALYSIS. 

A  of  44  IB  0  tirncB  ^^  of  44  ;  ^  of  44  Is  4,  therefore  ^  ot 
44  is  9  times  4,  which  ia  36.    Also  J  of  54  Ib  6. 

Then  30  is  ^  of  how  many  6'8. 

If  36  is  {i,  of  a  certain  number,  ^g  will  be  -}  of  36,  which 
is  6^  ;  and  if  5^  is  j\  of  a  certain  number,  that  number 
will  bo  10  times  5^  which  is  51f . 

Then  51f  divided  by  6  equals  8f . 
Therefore  t\  of  44  is  ^  of  8f  times  |  of  64. 

2.  J  of  54  is  J  of  how  many  times  f  of  16  ? 

3.  I  of  48  is  f  of  how  many  times  |  of  91  ? 

4.  y"y  of  77  is  f  of  how  many  times  j\  of  88  ? 

5.  I  of  91  is  ^\  of  how  many  times  J  of  30? 

6.  f  of  104  is  f  of  how  many  times  |  of  58  ? 

7.  J  of  63  is  f  of  how  many  times  ^%  of  150? 

8.  iV  of  121  iB  ft  of  how  many  timeB  f  cf  21  ? 


Exercise  X. 

1.  "What  will  bo  the  cost  of  17  sheep  at  $420  each  ? 

2.  What  will  bo  the  cost  of  11  horses  at  |"9-80  each? 

3.  The  sura  of  two  numbers  is  493  ;  the  greater  is  284,  what  Ib  the 

smaller? 

4.  The  multiplier  is  40,  the  product  9840,  what  is  the  multipli- 

cand? 

6.  What  is  the  difference  between  $278-80  and  $127-63 1 

6.  What  Is  the  ninth  part  of  $2987  80? 

7.  What  is  the  product  of  783  x  72  ? 

8.  ITow  many  are  j  of  639  ? 

9.  8  times  5  and  {  of  20  are  how  many  times  7  ?  8  ?  9  ? 

10.  7  times  11  and  ^\  of  33  are  how  many  timoB  12?  10?  8? 

11.  What  is  J  of  J  of  that  number  of  which  34  is  V- ' 
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12.  What  l8  J  of  f  of  that  number  of  which  27  is  ^  » 

13.  42  is  I  of  how  many  times  5  ?  7?  11 ! 

14.  y'r  of  55  is  I  of  how  many  times  J-  of  18  ? 

15.  J  of  4  times  6J  is  |  of  how  many  times  f  of  »  of  2  times  16  f 

16.  rr  of  6  times  9^  is  |  of  how  many  times  f  of  ^  of  5  times  8|  i 


EXKIICISE  XI. 

1.  If  1  of  a  barrel  of  apples  cost  |1'80,  what  is  that  per  barrel  ? 

ANALYSIS. 

If  f  cost  tl-80,  i  will  cost  i  of  $1-80,  which  is  $0-90.  ■* 
If  i  cost  |0-90,  the  whole  barrel  will  cost  ti  times  $0-94 

which  is  $270. 
Therefore  if  f  of  a  barrel  of  applea  cost  |l-80,  the  whole 

barrel  ^vill  cost  $2-70. 

2.  If  TT  of  a  lb.  of  tea  cost  44  cents,  what  will  1  lb.  cost  ? 

3.  If  {  of  u  day's  work  cost  87  cents,  to  what  will  4  days'  work 

amount? 

4.  If  t  of  6  lbs.  of  coffee  cost  f  of  $2,  what  will  yV  of  &  lbs.  coat  ? 
6.  How  much  will  f  of  a  barrel  of  flour  cost,  If  H  cost  $1-60? 

6.  How  much  will  a  basket  of  peaches  cost,  if  J  cost  $2-70 1 

7.  How  much  will  4  stone  of  moal  come  to  if  |  of  a  stone  cost  23 

cents?  . 

8.  How  much  will  6  cords  of  wood  amount  to  if  j\  of  2  cords  cost 

12-20  f 


EXIRCISB  XII. 

Nom.— 7%e  teacher  mutt  thoroughly  explain  hoto  fraction*  of 
added,  subtracted,  rettuced,  multiplied,  ana  divided. 

1.  Wliat  1«  tho  quotient  of  7|  -•-  0}  ? 

SOLUTION. 

71  =  V  and  Of  =  V-    Then  7|  ■•■  ej  =  V  "^  '!■  =  V  x 
/^  =  I'<I  =  »  =  1A 
a.  What  ia  tbo  value  of  |  +  A  -  }  I 


1  =  11  nnd  i=il.     Then  I  )-.\-i  =  lS  +  A-U 
=  H-H  =  it  =  f    ^««-   . 
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M  How  many  are  >  of  rV  »  *  of  f  of  ?!  |  of  A-  of  ^  of  26 1  J  of  f  of 
Jfofil? 

4  What  i8  the  value  of  f  +  f  ?  |  +  iV  U  +  A  «  9*  +  8i '  l^l  +  *r»  » 
H  +  Z^i 

6.  What  is  the  value  of  jV  -  t*t  ?  'J  -  SJ  ?  6|  -  2/5  ?  Hi  -  7|  f  27  A- 

8.  6}  are  how  many  fourths  t  2f  are  how  many  Beventbe  t  6^  *™ 
how  many  elevenths  (( 

7.  4|  1b  tV  of  what  number?  2 J  Is  /j of  what  number  f  6f  i>  |  of 

what  number  f 

8.  13  is  6  times  what  number  1 11  is  4  times  what  number  1 17  is  12 

times  what  number  ? 

&.  63  is  yV  of  what  number  I  29  is  f  of  what  number »  16  la  J  of 
what  number  ? 

10.  What  is  the  product  of  ixfxtxffxfltef  )tJJ»9|xfi» 

11.  What  is  the  quotient  of  8*  •*-  J  of  |  of  |  of  21?  7  -*•  {  of  A» 

o 

12  Whatis  thevalue  of  fxA-*- ~?  6|xfi.v8i! 


Exercise  XIII. 
1.  If  11  sheep  cost  |87,  what  should  0  sheep  ooett 


Since  11  sheep  cost  $37, 1  sheep  should  cost  A  of  |87. 
■which  ie$3y*j- ;  and  if  1  sheep  costJSyV,  0  sheep  shoula 
cost  9  times  $3^-,  which  is  $30rV- 
Therefore  if  11  sheep  cost  $37, 9  slieep  should  cost  |30A> 
2.  If  8  cords  of  wood  cost  27  dollars,  what  will  17  cords  cost  ? 
8.  If  3  barrels  of  flour  cost  22  dollars,  what  will  11  barrels  cost  ? 

4.  If  7  days'  work  amount  to  17  dollars,  to  what  will  8  days'  work 
amount  ? 

6.  If  9  acres  of  land  cost  67  dollars,  what  will  13  acres  cost? 

6.  If  11  men  do  a  piece  of  work  in  40  days,  in  how  many  ^.aya 

can  7  men  do  it? 

7.  If  8|  tons  of  hay  bo  bought  for  $106,  what  would  be  the  cost  of 

9A  tons  i 

13 
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8.  At  $7  for  11  bushels  of  barley,  what  would  be  the  cost  of  21 

bushels  ? 

9.  At  0  lbs.  of  tea  for  $5,  how  many  lbs.  can  bo  had  fur  $231 
10.  If  $8  pay  for  7  days'  work,  for  how  many  days  will  $29  pay  ? 


Exercise  XIV. 

1.  If  3  horses  consume  8f  bushels  of  oats  in  2  weeks,  how  man) 
bashels  would  5  horses  consume  ia  3  weeks! 


If  3  horses  consume  8f  bushels,  one  horse  will  consume 
i  of  8^,  which  is  2Jf  bushels.  If  1  horse  consume 
2if  bushels  in  2  weeks,  in  one  week  ho  will  consume 
i  of  2Jf ,  which  is  lij.  If  a  horse  consume  1J|  bush- 
els in  1  week,  in  3  weeks  he  will  consume  3  times 
1}},  which  is  ij\  bushels ;  and  if  one  horse  consume 
4^  bushels,  5  horses  will  coni^umo  5  times  4^,  which 
is  21t'j  bushels.    Therefore,  ic. 

a.  If  a  certain  quantity  of  provisions  would  last  10  men  4}  dnys, 
how  long  would  4  times  the  quantity  lost  f  the  number  or 
mont 

3.  If  5  men  can  accomplish  a  piece  of  work  In  7|  days.  In  what 

time  can  3  men  flnlHh  )  of  the  work? 

4.  If  7  mon  in  4  days  working  10  hours  p<)r  day  can  build  a  certain 

leiif^^th  of  wall,  how  many  lionrs  iier  day  must  11  men  work 
in  order  to  build  the  sainu  length  in  3  dayst 

6.  If  fao  pay  7  men  for  9  days'  work,  how  many  dollars  will  pay 
11  men  for  11  days'  work  f 

0.  If  24  mull  can  mow  06  acres  of  grass  In  2  days,  liow  many  acres 
can  14  men  mow  in  7  days  T 


ExKnciHK  XV. 

1.  \Vliut  niiniher  U  that  of  wblob  i,  |,  J,  niid  ]  added  togothor 
make  ttb  f 

AHALTSIS. 

*  + »  +  *  +  »  =  «  + 18  + i«  + 11  =  »• 
If  U  of  n  cort4ilii  number  Is  66,  ^  of  tlio  numbnr  will 
U^otbb,  which  is  H  or  f. 
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If  ^  be  4,  the  number  itself  will  be  60  times  *,  which  la 
42f.  Therefore  if  66  Is  the  sum  of  J,  i,  1,  and  i,  the 
number  itself  is  42f. 

&  Having  counted  my  books,  I  found  that  |,  },  and  i  added  to- 
gether amounted  to  690  ;  how  many  had  I  f 

8.  After  paying  away  f  of  my  money  and  then  {  of  the  remainder, 
I  liad  $80  remaining  :  how  much  had  I  at  first  ? 

t.  If  to  i  of  B's  age  you  add  14  years,  the  sum  will  be  1,^  times 
his  age  ;  how  old  is  he  t 

6.  If  from  yV  of  U's  age  you  subtract  64  years,  the  remainder  will 
be  IJ  of  his  age  :  how  old  is  he  ? 

$,  If  to  f  of  the  cost  of  ray  house  you  add  $200,  the  sum  will  be  i 
the  cost  of  my  house  ;  what  was  the  cost  of  the  house  ? 

/.  If  from  my  age  you  subtract  i,  J,  and  |  of  my  age,  the  remain- 
der will  be  14  years ;  how  old  am  I  ? 

4.  A  boy  being  asked  his  age,  replied  that  it  was  2  years  more 
than  i  of  his  mother's  age,  and  that  12  years  before  that  time 
his  mother  was  2  years  more  than  half  as  old  as  her  father, 
who  was  then  72  years  of  age  ;  how  old  was  the  boy  f 


Exercise  XVI. 

1.  A  can  do  a  piece  of  work  in  4^  days  which  B  can  do  in  6{ 
days  ;  in  what  time  could  they  do  it  working  together  t 


If  A  can  do  the  whole  work  In  44  days,  In  1  day  he 
would  do  I  of  it ;  and  if  B  can  do  the  whole  work  in  6| 
days,  in  1  day  he  would  do  ^  of  it. 

Then  since  A  does  |  and  B  ^  of  the  work  in  1  day, 
working  together,  they  would  do  j  +  ,V,  which  is  JJj. 

Then,  if  they  do  JJf  in  1  day,  they  will  require  as  many 
times  1  day  as  J*|  is  contained  times  in  1,  which  is  f  Jl, 
and  this  is  equal  to  2yVs  days.    Therefore,  &c. 

St  A  can  do  a  piece  of  work  in  7  days  which  B  can  do  in  6  days, 
in  what  time  will  they  do  it  working  together  ? 

3,  A  can  dig  a  certain  garden  in  4  days  which  B  can  do  in  6  and 
C  in  8  days ;  in  what  time  will  they  finish  it  working  to- 
gether 1 

i.  A  can  do  a  piece  of  work  in  30  days  which  B  can  do  in  25,  C  in 
20,  and  D  in  16  days  ;  in  what  time  will  they  finish  it  work- 
ing together  ? 

B.  A  and  B  can  cradle  a  field  of  wheat  in  10  days,  which  A  alone 
could  do  in  17  days  ;  in  what  time  could  B  alone  do  it } 
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8.  A,  B,  and  C  can  finish  a  certain  amount  of  work  in  20  days 
which  A  could  do  aloue  in  40  days  and  C  in  60  days  ;  in  wliat 
time  could  B  working  alone  finish  it? 


Exercise  XVII. 

L  What  is  the  value  of  7896  busbels  of  oats  at  37^  cents  pel 
bnebel? 

ANALYSIS. 

87i  centB  Is  f  of  $1 ;  7896  bushels  at  fl  wonid  amonnt  to 
$7896.  Then,  since  37i  cents  is  j  of  $1,  7896  bushels  at 
37i  will  amount  to  f  of  $7896  ;  f  of  $7896  is  3  times  i  of 
$7896,  i  of  $7896  is  $987,  and  3  times  $987  is  $2961. 
Therefore,  Sec. 

2.  What  is  the  value  of  798  bushels  of  wheat  at  |1'60  per  bnahelt 

3.  What  is  the  value  of  916  lbs.  of  tea  at  76  cents  per  lb.  ? 

4.  What  is  the  value  of  2718  yds.  of  cotton  at  20  cents  per  yd.  ? 
«  5.  What  is  the  value  of  3612  doz.  eggs  at  16|  cents  per  doz.  f 

6.  What  is  the  value  of  6780  yds.  of  linen  at  87^  cents  per  yd.  f 

7.  What  is  the  value  of  7667  bush,  of  oats  at  60  cents  per  bush,  t 

8.  What  is  the  value  of  719  days'  work  at  33^  cents  per  day  t 

9.  What  is  the  value  of  6796  yds.  of  drugget  at  62i  cents  per  yd. » 

10.  What  Is  the  value  of  478  ft.  of  chesnut  lumber  at  6  cents  per 

foot? 

11.  What  Is  the  value  of  7864  lbs.  of  butter  at  12i  cents  per  lb.  7 

12.  Wliat  is  the  value  of  1100  bushels  of  turnips  at  40  cents  pel 

buabel  I 


ExKRcisK  xyni. 

L  How  mach  Is  ^  per  cent,  of  $940? 

ANALYSIS. 

H  per  cent,  ts  ^,  which  is  ^,  and  ^  of  |MI  it  |70^ 
Therefore,  &o. 
Si  Howmuoli  Is  20  ]>«r  ocnt.  of  $666*60 1 

5.  How  mtich  tH  66f  per  cent,  of  $64088? 
4.  How  much  li)  10  per  cent,  of  $80 1 

6.  How  mnch  I*  12J  per  cent,  of  $078? 
B.  How  nuuh  lit  60  por  cent,  of  $420  001 

7.  How  much  In  OJ  per  cent,  of  $727-201 
«.  Uow  lunoh  Is  36  per  ouiit.  of  («e6-40? 
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Exercise  XIX. 

1.  \niat  is  tv.e  premium  of  iuaurauce  on  $764  at  8  per  cent,  t 

ANALYSIS. 

fl  per  cent,  is  8  times  one  per  cent 

1  per  cent,  of  $764  is  $7'64. 

Then  8  per  cent  of  $764  is  $764  x  8,  which  is  |61'12. 

2.  Wl.at  is  the  commission  on  $480  at  11  per  cent.  ? 
&.  What  is  tlie  brokerage  on  $9806  at  12  per  cent.  I 

4.  What  is  tlie  brolcerage  on  $5980  at  2  per  cent,  f 

5.  What  is  tlie  commiasion  on  $578  at  18  per  cent,  f 

6.  What  is  the  commission  on  $789  at  30  per  cent.  1 

7.  What  is  the  commission  on  $5986  at  7  per  cent.  ? 

8.  What  is  the  premium  of  insurance  on  $7890  at  2  per  cent,  t 
8.  What  is  the  premium  of  insurance  on  $860  at  4  per  cent  t 

10.  What  is  the  premium  of  Insuranoe  on  $6790  at  3  per  cent  t 


Exercise  XX. 

i  Ai  i  per  eent.  for  7J  years  what  fraction  is  the  interest  of  the 
principal  ? 

ANALYSIS. 

If  the  interest  for  one  year  be  ^,  for  7i  years  it  will  be  7i 
times  yJj,  which  is  ^Sj'i-  or  ,-%. 

Therefore  at  4  per  cent,  for  7i  years  the  interest  eqaalB  A, 
of  the  X'ritieipal. 

2.    At  5  per  cent,  for  5  years  what  fraction  of  the  principal  is  the 
interest? 

2    At  8  per  cent,  for  ^  years  what  fraction  is  the  Interest  of  the 
prinoiprtl  ? 

4   At  8  per  cent,  for  6  years  what  fraction  of  the  principal  is  Uie 

ifiterest  I 

i.  At  7  per  cent  for  10  years  what  flraction  is  the  interest  of  the 
principal ! 

t.  At  9J  per  cent,  for  4  years  what  fraction  is  the  interest  of  the 
principal? 

1    At  6  per  cent,  for  4  years  2  months  what  fraction  is  the  interest 
of  the  principal  ? 

a    At  8j  per  cent,  for  6  years  what  fraction  is  the  interest  of  the 
principal  ? 
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ExBRCISK   XXI. 

1.  "What  is  the  intereBt  of  174860  for  8  years  4  months  at  0  *er 

cent.  I 

ANALYSIS. 

8  yrs.  4  m.  =  8i  years  and  84  x  y*^  =  ^  z:  J,  and  hence  tho 
interest  is  cqnal  to  J  of  tlie  principal :  i  of  $748'60  la 
$374-30. 

Therefore  $374  30  is  the  interest  of  $748-60  for  8  yrs,  4 
mouths  at  6  per  cent. 

2.  What  is  the  interest  of  $46784  for  12  years  6  months  at  8  per 

cent,  t 

3.  What  is  the  interest  of  $91670  for  6  years  at  5  per  cent,  t 

4.  What  is  the  Interest  of  $54320  for  3  years  at  10  per  cent  t 
6.  What  is  the  Interest  of  $943  for  4  years  at  12^  per  cent,  t 

6.  What  is  the  interest  of  $789  for  3  yrs.  4  m.  at  3  per  cent,  f 

7.  AVhat  is  the  interest  of  $4723  for  7  years  at  2f  per  cent.  ? 

8.  What  is  the  Interest  of  $4789  for  8  years  4  months  at  3  per 

cent,  f 

9.  What  is  the  interest  of  $896-80  for  9,^  years  at  11  per  cent,  t 
10.  What  is  the  interest  of  $1027  40  for  4  years  at  2J  per  cent,  t 


Exercise  XXII. 
L  What  1b  the  interest  of  $500  for  6  years  at  7  per  cent,  r 

ANALYSIS. 

7  per  cent.  Is  jj„  per  unit  and  tSb  x  6  =  ,W,  =  A",  hence  the 
:iitorest  is  /j,  of  the  principal,  that  1x7  times  v^  :  ^  of  $609 
la  $28.     Tboroforo  the  Interoiit  Irt  $28  x  7,  which  is  $186. 

%  W)iat  is  the  Interest  of  $840  for  8  years  nt  10  per  cent.  I 

8.  What  1*  the  Interest  of  $1100  for  7  years  at  20  per  cent,  f 

4.  Wlint  la  the  Interest  of  $760  for  9^  years  at  4  per  cent,  f 

6.  What  Is  the  Intorcst  of  $640  for  8  years  at  8  i>or  cent.  I 

6.  Whiit  Is  the  Intorcst  of  $600  for  7  years  at  7  per  cent.  I 

7.  Wliiit  It  the  luturest  of  $1000  for  4  years  at  0^  per  cent,  t 

8.  Wliat  Is  the  Interest  of  $800  for  6  years  ul  6  per  ouut.  t 
0.  What  Is  the  Intoroat  of  $720  for  0  years  at  4  per  cent,  f 

10.  What  Is  the  lutvri<st  of  $860  for  2  years  at  6}  per  oeut.  I 
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Exercise  XXIII. 

1.  Whut  is  tlio  interest  of  $108  for  1  year  2  in.  at  6  per  cont.  t 

ANALYSIS.* 

The  interest  of  $1  for  14  months  at  6  per  cent,  is  7  oent«. 

Therefore  the  interest  on  $108  will  be  108  times  7  cents  or 

7  times  108  cents  or  7  times  $1-0S  cents,  which  is  $7'56. 

2.  What  is  the  interest  of  $700  for  17  months  at  6  per  cent,  f 

3.  Wliat  is  the  interest  of  $890  for  2  years  4  months  at  6  per 

cent.  ? 

4.  Wliat  is  the  interest  of  $763  for  3  years  4  months  at  6  per 

cent.  ? 
6.  What  is  the  interest  of  $420  for  6  years  2  months  at  6  per 
cent.  ? 

6.  What  is  the  interest  of  $810  for  6  months  at  6  per  cent,  f 

7.  What  is  tlie  interest  of  $703  for  7  montlis  at  3  per  cent.  ? 

8.  What  is  the  intertst  of  $809  for  11  months  at  12  per  cent,  t 
e.  What  is  t)ie  interest  of  $670  for  8  months  at  18  per  cent,  f 

10.  What  is  the  interest  of  $893  for  4  mouths  at  8  per  cent.  ? 


ExKRCiSK  XXrV. 

1.  What  principal  will  in  6  years  at  ^  per  cent,  amount  to 
$7201 

ANALYSIS. 

At  3J  per  cent,  fbr  six  years  the  Interest  is  }  of  Iho 
priiiciiml,  and  the  amount,  which  is  equal  to  tlie  jiriu 
cipal  added  to  the  interest,  is  equal  to  |  +  |  =:  |  of  tlio 
principal. 

If  J  of  the  principal  is  $720,  J  of  the  principal  is  J  ot 
$720,  wliioli  is  $120  :  and  if  $120  is  J,  the  whole  prluoi 
pal  is  $120  X  5,  which  is  $600. 

Therefore,  &o. 

?.  What  principal  will  in  8  years  4  m.  at  6  per  cent,  airioao!  '.< 
$206 « 

3.  What  principal  will  in  9 J  years  at  9  per  cent,  amouiji.  to  $V(i(.  ■ 

4.  What  principal  will  in  4  years  at  5  per  cent,  amount,  i.o  $4(;8  > 

6.  What  principal  will  in  SJ  years  at  7  per  cent,  -uaoiiiii  i.i. 
$^5555? 

*  Sco  Rule,  page  15L 


(gQQ  ,     MBNTAL   ARITHMBTI0. 

6.  What  principal  will  in  6  years  3  m.  at  8  per  cent,  amount  !• 

1573-40? 

7.  What  principal  will  in  8  years  at  5  per  cent,  amount  to  $735  f 

8.  What  principal  will  in  7  years  ut  7f  per  cent,  amount  to 

1843-20? 

9.  What  principal  -will  in  12  jrears  0  m.  at  8  per  cent,  amonnt  to 

$843-28? 

10.  What  principal  will  in  1  year  at  3SJ  per  cent,  amount  to  $963-24  ? 

11.  What  principal  will  in  7  years  at  10  per  cent,  amount  to  $561 1 

12.  What  principal  will  in  6  years  at  5  per  cent,  amount  to  $67820  J 


EzsKCiss  XXY. 

1.  Bought  a  cow  for  $2C  and  sold  it  for  $20  :  what  waB  my  grain 
per  cent.  % 


Since  I  bought  for  $25  and  sold  for  $29,  my  gain  was  $21 
-  $25,  which  is  $4. 

If  I  pain  $4  on  $25,  on  $1 1  shall  gain  A  of  $4,  which  1» 
,^  of  ft  dollar  ;  and  if  I  gain  $,^  on  $1,  on  $100  I  Bhall 
Kain  100  liinoB  $A,  which  is  $16.  Therefore  my  gain  is 
f  10  on  $100,  or  16  per  cunt. 

2.  Bought  barrels  at  12  cents  oaoli  and  sold  at  16  ;  what  was  my 
gain  per  cent.  7 

8.  Bought  butter  at  16  cents  per  lb.  and  sold  it  at  21  cents  -,  what 
was  my  gain  per  cent.  % 

i.  Bought  a  cart  for  $46  and  sold  it  for  $60 ;  what  was  my  galD 
per  cent.  ? 

A.  Bought  wood  at  $360  and  sold  it  at  $4-26  per  cord  ;  what  wnt 
my  gain  ])«r  cent,  f 

0.  lioueht  oatM  at  38  cents  and  sold  them  at  44  cents  i)«r  busbot , 
what  was  my  gain  pvr  cent,  t 

7.  BoiiKht  hay  at  $18  and  sold  It  at  $16  per  ton  ;  what  was  my  losi 

])«r  cent,  t 

8.  Bought  a  horse  for  $160  and  told  It  for  $146  ;  what  was  my  lost 

))er  cent,  f 

0.  IVinuht  whoat  at  $1-M  and  lold  it  at  $160  ;  what  was  my  gain 
]>ur  cent.  7 

10.  Itoiiglit  hiinlmr  at  $0-60  iind  told  It  at  |11'36  por  1000  ft.;  what 
wua  my  gain  |)ar  ofnt.  t 


i 
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ANSWERS  TO  THE  EXERCISES. 

Exercise  4. 


4.  333  ;  10000  ;  90000  ;  6000  ;  6977; 
•27027  ;  40444. 

6.  1899  ;  2222  ;  4505  ;  0604  ;  8888. 

6.  ecu  ;  XLVII  ;  XCI  ; 
LXXX  I  XX  :  LXXVII  • 
CI  ;  X  ;  CXI  ;  DCVI. 


t.   9;  18;  33;  44;  99;  478 ;  330 
47  ;  74. 

2.  777  ;  296  ;  843  ;  910  ;  1001 

1400. 

3.  102  ;  511 :  1639  ;  3030  ;  2858 

301. 

7.  CDXXXVII  ;  CMVIII  :  DCCCXCIX  ;  DCCI.XIII  : 
CDXCVII:  DCCCXXIX  ;  DCCOXXVII  ;  CMXCIX  ! 
DCCCLXXXVIII. 

«.  MMCCXXXIII ;  MMMCCXXXH  ;  MMMCCCXXXIII ; 

MVCCCXXI ;  MCCXXXIV  ;  VDCLXXVIII ; 

VMMMDCCLXV. 
9.  MXCMXCIX;  XXVDCI.XXI ;  DCCCXCMCCOXLVII ; 

CMXMMCCCXLII ;  XVMDCCXIII. 
10.  CXCMCMXIX  ;  XXMXCXXXIV  ;  ^XMMMCDLXXVI ; 

CMXMMCCCXLV  ;  MDCLXXVMMMCMXLII ; 

MMMCDLVMDCCXIII. 


Exercise  5. 

1.  879. 

5.  38904. 

9.  6647. 

2.  8785. 

6.  997688. 

10.  95878. 

3.  9636. 

7.  796. 

11.  89746. 

4.  0424. 

8.  25734. 

12.  3499. 

Exercise  6. 

1.  189930. 

11.  670614. 

22.  345482. 

2.  19168. 

12.  1108958. 

23.  746456. 

3.  2062862. 

13.  1563804. 

24.  1069843784. 

4.  203883. 

14.  28140244. 

25.  864. 

5.  176268. 

15.  32287760. 

26.  320  bushels. 

ti.  63665. 

16.  5586789. 

27.  $29431920. 

7.  181220. 

17.  98536. 

28.  20213174  bushelB. 

8.  113092. 

18.  172686. 

29.  4035  bushels. 

9.  1171791. 

19.  11347. 

30.  8638  prs.  of  shoes. 

10.  3726390. 

20.  26132. 

21.  46429. 

31.  In  the  year  1877. 

202 


ANSWERS  TO  THi,  KXERCISKB. 


1.  51144002. 

2.  3410530. 
a  600002. 


I  Mifoaw. 

.:iO0. 

..!S. 


EXEBCISE  '7. 
4.  1050. 
6.  9S33333. 

6.  109113. 

7.  702512. 


8.  611803. 

9.  20410405a 
10.  400340. 


Exercise  8. 

1.  664072. 

14.  701353. 

27.  26993ff<«. 

2.  802909. 

15.  406082. 

28.  865000. 

3.  10817. 

16.  64021478. 

31.  68024. 

4.  172723. 

17.  3389386. 

32.  71152. 

6.  7263073. 

18.  6342926. 

S3.  2644. 

6.  1710034. 

19.  384. 

84.  2586. 

7.  730139. 

20.  18294. 

37.  744981 

8^  8084031. 

21.  1260000. 

38.  56867. 

9?  70650871. 

22.  111. 

39.  796098 

10.  4013839. 

23.  $1072. 

41.  717258 

11.  950017022. 

24.  $662. 

42.  28618. 

12.  5S1260403. 

25.  $3820. 

43.  6S2067. 

13.  61374. 

20.  922. 

EXKRCISE  9. 

1.  14208274X 

11.  51407984062. 

16.  60871.S0O, 

2.  276456841. 

12.  C29399344. 

•  4S!n()n.'5, 

65.Si(7272  i 
41922954. 

3.  30453KS7a. 

13.  2:175028  ;  1683762  ; 

4.  335710:.86. 

6.  6512692526. 
0.  01M1.'.R480. 

7.  98>ifl3<S8S. 

8.  88844H9482. 
0.  1071401&460. 

3167604  ;  9602612. 

14.  ri7:!o:i:!s!i-.'0  -, 

15.  ^XM'1  ;  80SP6; 
4:iJ.V!  ;  65611  ; 

17.  8676628. 

18.  17221284. 

19.  012784. 

20.  4400078061 

21.  499R;  7864; 
4284  ,  3570; 

10.  80470406801. 

74148. 

8668. 

E.XKRCI8K  10. 

7.  103236610. 

8.  0020040. 

9.  8O5HH70. 

10.  67064404. 

11.  90249024. 

12.  101037948. 
IS.  48KM08. 


14.  480456834. 

16.  $7208. 
10   $:i024. 

17.  $78000. 

18.  9mH)24. 
10.  87878. 
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Exercise  11. 

I.  165104178. 

10.  12107036926863. 

19.  1893398780. 

2.  72532864. 

11.  82660927680268. 

20.  4321  bushelfl. 

8.  572T61070. 

12.  89432071615610683 

21.  $23002. 

4.  7090800912. 

13.  666650012. 

22.  $96367. 

6.  52588916400. 

14.  749188440. 

23.  115200  perches 

6.  57S57715882. 

15.  656178670630. 

24.  601296. 

7.  772820915328. 

16.  2964622653999. 

26.  2977693. 

8.  2607973180020. 

17.  131141615220. 

26.  1081. 

».  64311091624800. 

18.  11017864680. 

Exercise  12. 

1.  3573493*. 

11.  76213056j\. 

21.  7407407A. 

2.  2971622*. 

12.  12345679012S. 

22.  13717421, 

3.  228524i. 

13.  4573146*. 

23.  83479686^. 

4.  26009439J. 

14.  2382101. 

24.  28571428J. 

6.  1646084061. 

15.  808G52|. 

26.  16727475H. 

6.  165924&lf. 

16.  1400000. 

26.  $126. 

7.  30G02382. 

17.  1350067*. 

27.  67tV  buBheta. 

8.  10163522. 

18.  1285947. 

28.  161. 

9.  22233344^. 

19.  12676268*. 

10.  283756923jV. 

20.  9099999^. 

Exercise  13. 

1.  4468Vir- 

8.  81828384^. 

16.  164U4}9  bushels 

2.  3737,JV. 

9.  10-134202.^  J . 

16.  6077JJ  bushels. 

3.  113416Jf. 

10.  1462940351J*. 

17.  $36;f. 

4.  112164JVif 

11.  8336800Tf5. 

18.  60Ib9. 

6.  39807JS. 

12.  1111174i}. 

19.  128909ff. 

6.  205761r»A. 

13.  580662J* 

20.  $15881  {. 

7.  5100407,Vt- 

14.  U»lf|  bushels. 
Exercise  14. 

1.  89280JS?. 

4.  1007115?. 

7-  316IHJI. 

2.  7313,V\'ff. 

5.  3105S8JI. 

a  3366,V\a. 

8.  nnns- 

0.  363006,'?. 

9.  1134ffjtf 
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la  ioo3AWk. 

11.  828tWA. 

12.  2867,fJ,. 

13.  676jVtVt. 

14.  91874163. 
Ifi.  8050. 


1.  $2879-27H. 

2.  12686-53^. 

3.  |66817rii. 


16.  025a 

17.  328i||. 

18.  3860Jf 

19.  206t»|t. 

20.  847 Jiff. 

21.  42^,V  days. 


22. 

8361 1  acre*. 

23. 

672211??. 

24. 

198328fJfS§. 

25. 

8865f3|H. 

26. 

mil 

Exercise  15. 
4.  171  •52i. 
6.  $2623 -94/1. 

6.  t3110-26. 

7.  $446'38i. 


I    8.  $2269-75^. 
!    9.  f229'69}. 
10.  $2819-9flA» 


Exercise  16. 


L  £179178.;  X229  68.  6(1.; 

jei7  88.  6d.;  £104  !)B.  9d. 
2.  je4215«.  6JJ.;  £41  KM.  5|(!.; 

£4la  lie.  l|d.;  jei94  8d.  loid. 


3.  JEIII  2e.  2|d.;  £27  16a,  3|d.; 
£17  10s.  4}d.;  £47  19b.  IJd. 

4.  £178  lis.  IJd.;  £5  Ss.  10l(l.{ 
£4  OS.  9|d.;  £1983  148.  10|4^ 


1.  $121161& 

2.  I98166-68. 
8.  $752-804. 
4.  16732  40. 

6.  ♦1778-37. 
0.  f072e0i. 

7.  $620  57. 

8.  $32218  08. 


Exercise  17. 

0.  $40069614. 

10.  $890307. 

11.  $01-781J. 

12.  $12613,«A. 

13.  24,ff,. 

14.  02,J?J,. 

15.  1452'U. 
10.  $33  95W. 


17.  $51-68^. 

18.  $86 -871. 

19.  $206'66. 

20.  $123  80H|. 

21.  $22728069. 

22.  |0341)ii58. 

2a.  $9M,',wm. 


1.  0010  oub.  ft. 
L.  103063  01. 
3.  03029  far. 
>!.  800468066  In. 
b.  20146409Sdn. 
C.  2473  qU. 


ExKnciHK  18. 

7.  ianoH552  lino*. 

8.  10000". 

0.  57:i8  pta. 

10.  503  In. 

11.  100(1 1. U7  Noo. 

12.  2UU024  inllU. 


13.  102685  Rra. 

14.  1742036  oub.  tn. 

15.  745011  Km- 

10.  34575  Kii.n.  108  In. 
17.  57284  In. 
IH  22S0  uill).  ft. 
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If-  2866  qts. 

to.  -zoni  scr. 
n.  26304  oz, 
^2.  696984  in. 


23.  595834i  sq.  yds. 

24.  863437840  sec. 
26.  3878  hrs. 

26.  1899734  far. 


27.  1112  pts. 

28.  62248  grs. 

29.  36136690704  sq.  la 

30.  164696  far. 


Exercise  19. 


,(.  1  mile  1  fur.  3  per.  3  yds.  7  in. 
;.  4  daya  6  lirs.  22  min. 
fi.  14  lbs.  1  oz.  6  dra.  7  grs. 
t.  41  c.  2  c.  ft.  10  cu.  ft.  642  cu.  in. 
».  aicli.  6  bush.  2pk.  1  pt. 
tf.  33  cub.  yds.  23  cub.  ft. 
t.  1138  F.  e.  8  qrs. 
fl.  12  wks.  6  days. 
O.  3  tons  6  cwt.  3  qrs.  24  lbs.  1 
oz.  4  drs. 

iOi  1  r.  3  per.  22  yds.  4  ft.  101  In. 

ti.  170  tuns  19  gal.  3  qU. 

la  6   yrs.   158  daya  14  hrs.  34 

min,  2  seo. 
t3.  JE178642  lis.  ll^d. 
14.  298  K.  $7  1  dinio  4  eta.  9  mills. 
X6.  3  a.  1  r.  18  per.  16  yds.  2  ft. 

16  ill. 


16.  136  c.  90  c.  ft. 

17.  je3832  lis.  6d. 

18.  4  lbs.  1  oz  19  dwt. 

19.  221  buah.  1  pk.  1  gal. 

20.  46833  F.  e. 

21.  8  tone  11  cwt.  1  qr.  24  lbs. 

22.  3  milea  1  fur.  86  per.  5  vdB. 
1  ft. 

23.  308°  38'  31'. 

24.  14  cub.  yds.  8  ft.  781  In. 

25.  1370  lbs.  3  drs.  2  scr.  7  grs. 

26.  117  lbs.  10  oz.  6  dwt.  6  grs. 

27.  11  cwt.  2  qra.  16  lbs.  13  o«. 
10  drs. 

28.  9  a.  3  r.  8  per.  6  yds.  1  ft.  75  in. 

29.  17  lea.  1  mile  i  tar.  ^  per.  I 
ft.  6  in. 

30.  9930  fa.  2  ft.  2  in. 


EXKRCISE 

I  -£1290  Os.  2fd. 

2.  195  miles  6  fur.  10  per.  2  yds. 
1  ft.  6  in. 

a.  281  lbs.  5  oz.  6  drs. 

4.  212  cwt.  2  qrs.  12  lbs.  15  oz. 

5.  160  yds.  2  ft.  1  in. 
«.  179  bu.  1  pk.  1  gal. 

7.  104  o.  4  c.  ft. 

8.  433  a.  2  r. 

9.  28  yds.  2  qre.  2  na.  2  In. 

10.  164  lbs.  3  oz.  6  dwt.  18  grs. 

11.  48  gal.  0  qt.  1  pt. 
la.  226  sq.  per.  7  yds.  5  ft.  36  in. 
13.  100  wka.  4  days  3  hrs. 


I 


20. 

£266  148.  9^ 

169  qrs.  2  lbs.  2  02. 

178  Eng.  ells  4  qrs. 

51  pks.  0  gal.  3  qts. 

440  oz.  10  dwt.  14  grs. 

;e478  58.  IJd. 

321  r.  28  per.  9  yds.  2  ft.  36  in. 

2-23  yrs.  27  wks.  3  days. 

287  lbs.  0  oz.  6  drs.  2  scr.  8 

grs. 

281  a.  1  r.  11  per.  20  yds.  1  ft 

103  in. 

73  lea.  2  miles  7  fur.  27  per. 

2  yds.  2  ft.  10  in.  6  lines. 
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1.  98  days  4  hre.  2  min. 

2.  73  milea  0  fur.  16  per. 
8.  1  qr.  15  lbs.  11  oz. 

4.  481  gal.  2  qts.  1  pt. 
6.  378  a.  1  r.  30  per. 

6.  jei64  2s.  l|d. 

7.  78  lbs.  9  oz.  7  dwt 

8.  78  yds.  3  qrs.  3  na. 

9.  176  bra.  54  min.  65  sec. 

10.  177  c.  5  c.  ft.  15  cub.  ft. 

11.  27  oz.  6  drs.  2  8cr. 

12.  4  fur.  39  per.  4  yds.  1  ft 


Exercise 

1.  41  days  10  hrs.  16  min.  32  sec. 

13. 

2.  73  qrs.  14  lbs.  12  oz. 

14. 

8.  134  bush.  1  pk.  1  gal.  2  qts. 

15. 

4.  £2156  198.  9d. 

16. 

6.  126  gal.  0  qt.  1  pt 

17. 

6.  838  lbs.  1  oz.  10  dwt. 

18. 

7.  298  miles  0  fur.  10  per. 

19. 

8.  1148  years  81  days  23  hrs. 

20. 

9.  608  cub.  ft.  63  In. 

21. 

10.  1343  c.  1  c.  ft.  4  cub.  ft. 

22. 

11.  211  r.  9  per.  1  yd.  6  ft.  108  In. 

23. 

12.  233  cwt.  3  qrs.  1  lb. 

24. 

Exercise  21. 

13.  74  cwt.  0  qrs.  21  lbs. 

14.  62  bush.  3  pk«.  1  gal. 
16.  69  years  47  weeks  4  days. 

16.  59  r.  38  per.  24  yds.  2  ft.  36  lu 

17.  je57  68.  6id. 

18.  80  oz.  18  dwt.  9  grs. 

19.  £H  198.  6id. 

20.  62  cub.  yds.  12  ft.  1461  in. 

21.  82  hhde.  0  bar.  24  gal.  2  qt. 

22.  73  drs.  1  scr.  8  grs. 

23.  6  Flera.  o.  0  qrs.  1  n» . 
6  In.    24.  47  sa.  *^r.  16  yds.  7  ft.  86  ii*. 


24 

£1160  108.  2id. 

783  per.  1  yd.  0  ft.  1  in. 

57  sq.  per.  23  yds.  6  ft. 
1975  yds.  3  qrs.  0  na.  If  In. 
1G9  Uis.  4  oz.  7  drs.  1  scr. 

58  qrw.  8  lbs.  12  oz. 
567  miles  4  fur.  22  per. 
706  wk8. 1  day  1  hr.  68  min. 
123  pks.  1  gal.  2  qts.  1  pt. 
1316  owt.  1  qr.  7  lbs. 
X1629  Is.  9|d. 

670  a.  3  r.  24  poi.  6  yds.  S  t\ 
108  in. 


Exercise  23. 


L  £Vm  lOi.  4d. 

1  ISMlbfl.  «(».e<lwt. 

8.  880  days  17  hours  67  min. 

4  1831  FIcm.  oils  0  qrs.  3  na. 

6.  3667  miloH  I  fur.  32  per. 

6.  5615  Kill.  0  qt.  1  |>t. 

7.  8639  huurit  26  iiiln.  24  lOO. 

8.  1820  n.  1  r.  3fl  jwr. 

9.  11116  oz.  4  drs.  2  scr.  10  gra. 
10.  X4N07  1h.  4  id. 

11. 10M2«q.iH'r,23yds.ift.731n. 


12.  9298  owt.  0  qr.  8  lbs. 

13.  816  yenrH  44  diiys  4  hours. 

14.  1423  cub.  yds.  9  ft.  1440  In. 
16.  6800  bush.  2  pk.  1  qt. 

16.  £2780  Oh.  3d. 

17.  44042  I'or.  2  yds.  1  ft. 

18.  102020  hours  6  min. 

19.  8106  a.  3  r.  0  per.  18  jril^  t  n 
72  In, 

20.  £610200  12t.  Od. 


ANSWERS  TO  THE  EXEi.C - 
Exercise  24. 
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1.  3073  bush.  3  pks.  1  gal.  2  qtf>. 

2.  £14519  10s.  Old. 

3.  2413  days  22  hours  31  min. 

4.  3972  yards  1  ft.  5  in. 
6.  1253  IbB.  4  oz.  10  dwt. 

6.  6919  a.  2  r.  30  per.  25  yds.  7 

ft.  72  in. 
7-  19317  yds.  2  qrs.  1  na. 

8.  155274  oz.  1  scr.  12  grs. 

9.  £79392  16s.  lOid. 

10.  4918  cwt.  1  qr.  22  lbs. 

11.  4885  miles  7  fur.  6  per.  1yd.  2 

ft. 


12.  3889  Eng.  ella  2  na.  1  in. 

13.  0307  cwt.   16   lbs.   6   oz.   10 

drs. 

14.  20146  a.  1  r.  6  per.  16  yds. 

0  ft.  45  in. 
16.  C575  yt-ars  146  days  11  hours 
59  min.  6  sec. 

16.  307  o.  3  c.  ft.  2  cub.  ft. 

17.  23883  bush.  2  pks.  3  qts. 

18.  65706  lbs.  2  drs.  2  scr.  5  grs. 

19.  J6136344  16s.  3d. 

20.  8610    lbs.  8   oz.  8    dwt.  13 

grs. 


EXEBCISK  26. 


£244  lis.  7d. 

11  cwt.  2  qrs.  10  lbs.  10  oz. 

2}^?  drs. 
24  days  16  hr.  4  min.  8J  see. 
76  bush.  3  pks.  1  qt.  OJ  pt. 
696  miles  5  fur.  8  per.  2  ft.  9 

in. 
96  sq.  per.  22  yds.  7  ft.  24  in. 
22  lbs.  3  oz.  7  drs.  1  scr. 

5  gals.  3  qts.  OJ  pt. 
£1147  Is.  lOj'jd. 

79  cwt.  2  qrs.  14  lbs.  1  oz. 

9t'o  firs. 
£8  3s.  7§^d. 
4  fur.  10  per.  4  yds.  1  foot  Oil 

In. 
18  hrs.  16  min.  8Jf  sec. 
17  lbs.  6  oz.  1  dwt.  gJ^V  grs. 

6  sq.  per.  4  yards   3   feet 
35 r%  in. 

1  lb.  5  oz.  O'ii  drs. 


17.  8  yrs.  38  days  21  hrs.  2  uiin. 

5  sec. 

18.  10  oz.  1  dr.  1  Bcr.  8;?  grs. 

19.  14  r.  14  per.  1  yard  5  feet 

3{?|  in. 

20.  8  wks.  4  days  21  hrs.  18  min. 

4SII  sec. 

21.  £826  188.  5d.  J?f  far. 

22.  5  c.  3  c.  ft.  2||  cub.  ft. 

23.  48°  47'  3A't". 

24.  5  French   ells  2  qrs.  3  na. 

2t^»  in. 

25.  13  miles  5  fur.  18  per.  2  yds. 

2  ft.  6»f  In. 

26.  £11  178.  5}d.  f 2?  far. 

27.  9  lbs.  5  oz.  16  dwt,  IIJJJ  grs. 

28.  17  bu8h.  1  gal.  l.VV  Pt- 

29.  4  days  12  hours  7  minutes 

235g°  sec. 

30.  11  cwt.  2  qrs.  2  lbs.  12  oz. 

IIJII  drs. 


ANSWERS  TO  THE  EXERCISES. 
EzsRCiSE  26. 


8.   120tHf. 
4.  ISS-iWA-. 
6.  20'7HfBJ. 
6.  lOSms- 
V.  92HJ*. 


8.  142HSI. 

9.  33,g5f. 

10.  U5^. 

11.  89|i^. 

12.  46Ht. 

13.  19n^,Wtf- 

14.  154||i^|i 


15.  24Hf| 

16.  18H*. 

17.  23^-. 

18.  4nii 

19.  1057^^ 

20.  Simis- 


Exercise  27. 

1.  4026i  ft.  I    2.  176  lbs.  9  oz.  6  dwt.  6  gn. 

8.  DCCXIV  ;  MCXI ;  MMDCCIV  ;  XCMDCLXXI ; 


DCCCXMMMCDLXXI ;  XXXMCMXVMMCLXIX. 

4.  £16  6s.  li«4d.  I  6.  160  lbs.  1  oz.  17  dwt.  12  gn- 

0,  Ono  trillion  two  bllllonB  forty-seven  thousand  and  six  ;  nine 
hundred  ouadrlUionB  cloven  trillions  ono  hundred  and  ten 
bllliunB  oioven  inlllions  one  hundred  and  ton  thouaand  and 
cloven  ;  Blxt-on  billions  hovou  hundred  and  fourteen  nulUona 
nine  hundred  and  Bixty-Kcvon  thouaiind  nine  hundred  an<J 
four  ;  Mcvcntyono  billions  tliroo  hundred  mlUionB  four  hun. 
drod  thousand  aud  two  hundred. 


7.  3  mlleB  2  fur.  26  per.  8  yds. 

2  feet. 

8.  7K89  tons  2  owt.  24  lbs; 
$15778224. 

9.  3  wkB.  4  days  13  hrt.  10  mln. 
19,«A  MO. 

10.  $702  06. 

11.  12  IbB.  2  o«.  6  dwt. 

12.  114-11. 

18,  10001 ;  60M0:  8838 -,  9860000 ; 
89044  ;  460001709 ;  1094000 ', 
1004900702. 

14.  ia28H)- 
U.  8646238. 
to.  7  a.  1  r.  81  Mr.  18  yarda  •  ft. 

30  hi. 


17.  One  £8  fis.  and  eaoh  of  tb« 
otheni  £4  3b. 

18.  iBt  (124,    2d   1166,   and  84 
and  4t)i  each  |232-&a 

19.  A|10'19V^. 

20.  6089  yds.  3  qrs.  1  na. 

21.  3  tons  11  owt.  8  qrs.  21  Iba 
0  oc.  0|  dra. 

22.  0040t  telhoms. 

23.  36203. 

24.  4600. 

26.  0673. 

20.  $412-60  and  1200  60. 

27.  9606172. 

28.  1191t  busb. 


ANSWERS  TO  THE  EXEROISEB. 
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»,   A)00007096405. 
So.   772. 
^1.  JB7  19s.  Id. 
82.  4675  galB. 

33.  217  yards  2  feet. 

34.  A  $374.80  and  B  and  C  each 

$187.40. 
85.  let  ruoeives  338  cub.  ft.,  2d 
845  cub.  ft.,  and  3d  1183 
cub.  tt. 


36.  69  a.  13  per.  10  yds.  108  In. 

37.  3  milea.  4  fur.  33  per.  6  yds. 

6  iu. 

38.  JE78260  or  $313000. 

39.  413. 

40.  114  lbs.  15  dwt. ;  |83750a 

41.  612|SJ  barrela. 


EXERCISK   28, 

L  64. 

8.  117. 

2.  317. 

9.  75. 

3.  116. 

10.  1127. 

4.  11. 

11.  201. 

5.  42. 

12.  They  have  none. 

6.  They  have  none. 

13.  23. 

7.  29. 

14  13. 

£XERCISE   29. 

1.  90. 

8.  420a 

2.  330. 

9.  2620. 

3.  420. 

10.  10(B. 

4.  5040. 

11.  5040a 

5.  720. 

12.  12464. 

6.  3168. 

13.  144. 

7.  110880. 

14.  25200. 

ExEKCISS  30. 

2.  HI,  ^^^  H§F,  m- 
3-  m^  m\  H},\  ^^. 

4.  iH|i  la^a,  i4_^^i,i   ^_^ 

6-  "-hw^,  HW^,  ^¥.¥^,  ■ 
14 


15.  3. 

16.  17. 

17.  58. 

18.  They  have  aoQO. 

19.  97. 

20.  4. 


15.  1260. 

16.  3465. 

17.  1441440 

18.  69300. 

19.  166320. 

20.  1920. 
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ANSWEES  TO  THE  EXERCISES. 


1.  H^. 

2.  V^ 

3.  W- 

4.  H^. 

6.  4^. 
1.  ^^. 


EXERCISS   31. 

8.  ^88^- 

9.  ^,a^ 

10.  -4^- 

11.  n. 

12.  ^^K 
18.  ^V^. 
14.  i^i. 


HxJtROisi  84. 

1.  W.  H,  W,  *nd  H. 

2.  H».  H».  m,  *W,  «d  IH 

4. 48ft,  m,  m,  ta ««».  -^'"i  3?.^ 

».  H»,  m  iV^r,  H».  Hi  ui>d  +1J. 
«.  iVfe,  iWf,  AV,  iW.  tV\..  «^«i  .^ft>- 


15.  ^W^. 

16.  H^tfi. 

17.  HM^. 

18.  -i-H*. 

19.  ^U^^. 

20.  ^f^^. 


EZKRCISE   82. 

1.  lYf. 

8.  ISOHff 

18.  4H. 

2.  164. 

9.  268V 

16.  Simf 

3.  1282. 

10.  167fS. 

17.  2670i5. 

4.  61076Ji. 

11.  1048|§i- 

18.  Usfk- 

6.  87H- 

12.  6H. 

19.  109fH- 

6.  28f 

13.  94H. 

20.  2iHf 

1.  mn- 

14.  9A. 

Exercise  88. 

1.  tV. 

6.m^. 

9.  H- 

a.  iWr. 

6.  ,Ht. 

10.  w^ 

8.  ««. 

7.  tWV. 

11.  m. 

4.  H. 

8.  ef 

12.  tSi 

4.NSWBE8  TO  THE  EXERCIBEB. 
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7.  U,  ih  aad  U- 

8.  m,  m>  m,  m,  m,  and  m- 

0-  im,  mi,  and  mi 

JO.  mi  mh  im,  and  un. 

n.  m,  m,  m,  and  h». 

i«.  IBS,  iBi  Ufa,  IB&,  nu,  mh  aad  im. 


1.  ?v. 

4.  f. 

I  week. 
1  qr. 
?lem.dl. 
per. 

EXEROISE   35. 
8.  I. 

6.  H. 

7.  19^. 

8.  Its. 

9.  A. 

10.  A- 

11.  1110^^. 

12.  6f 

1.  8^. 

2.  A- 

4.  H 

EXERCISK   86. 

6.  2J. 
8.1%. 

• 

10.  Hit. 

11. 1%. 

12.  ,Wr. 

1.  t\  of  a 

2.  *f  of 
8.  fVofl 
i.  U6^ 

Exercise  37. 

5.  ij*g%  of  a  yd. 

6.  Hl^. 

8.  VWofa£. 

9-  yMiofaweek. 

10.  a^M^. 

11.  liaao^ 

12.  r^ofa£. 

Exercise  38. 

8.  -i^Wa- 

9.  U^y. 
10.  ifh. 


11.  T, 

13.  ^W 

14.  ^^WsV 

15.  m- 


iJl2 


ANSWERS  TO  THK  EXKRCISW^. 
Exercise  89. 


1.  1  day. 

2.  1  pk.  1  gal. 

a.  1  bar.  10  gttlB.  2  qts.  JfJ  pt. 

4.  Qoz. 

6.  6  per.  7  yds.  0  ft.  92f  in. 

6.  2  na.  1,^  in. 

7.  68. 


8.  36  a.  2  r.  20  per. 

9.  13  miles  2  fur. 

10.  2  cwt.  2  qrs.  16  lb*  10  -^t 

lOJ  drs. 

11.  2  oz.  3  dre.  2  scr.  16f|  gr* 

12.  Is.  OHd- 


1. 

2.  nm- 

8.  85»u. 

4.  13Hi. 

6.  243}^. 

6.  88H&. 

Y.  288^Jil4. 


1.  A. 

2.  Vr. 
8.  2A-. 
4.  8780. 


Exercise  40. 
8.  1880^. 


10.  51foV 

11.  5^5- 

12.  16iVtf 
18.  54iE- 
14.  50H- 


ExEUCisK  42. 
6.  01  i 

6.  IM- 

7.  t)0,V- 


15.  188t^. 

16.  850HfS;^ 

17.  ^mn• 

18.  81^. 

19.  Bts'W- 

20.  56Hi 


Exercise  41. 

1.  IW 

6.  8868ii. 

12. 6imi 

2.  H. 

V.  mi- 

13.  8BH- 

8.  m- 

8.  196HH- 

14.  86tW» 

4.  14Bt^. 

9.  6|. 

15.  VSWfe 

6.   161A- 

10.  urn- 

11.  40T«b- 

16.   168M-. 

9.  2712H 

10.  190^. 

11.  48^f8. 

12.  270Hi. 


ANty^ERS  TO  THE  EXERCISES. 
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»8.  955V. 
(4.  144, 
IB.  20 A. 


16.  mnn- 

18.  M. 


19.  211HH. 

20.  mnni 


Exercise  43. 

1.  H. 

6.  40-,%. 

11.  If. 

2.  /^V. 

7.  2-,V 

12.  26ilV. 

8.  SaV. 

8.  6H. 

18.  4,^4^ 

4.  Iff. 

9.  Hl+f 

14.  HI- 

6.  i$U. 

10.  52m. 

16.  277Hf. 

Exercise  44. 


1.  JE2  5b.  aJ,a. 

2.  17  bush.  2  pks.  8  qts.  OJ  pt. 

3.  6  lbs.  14  oz.  4^  drB. 

4.  1  r.  31  per.  12  yds.  8  ft.  97f  In. 
6   3  owt.  24  lbs.  9  oz.  2f  drs. 

6.  2  a.  23  per.  25  yds.  83JJ  in. 

7.  JE3  139.  lOJd.  H  far. 

8.  477  miles  7  fur.  SO  per.  4  yds. 

lOHin. 

9.  191b8.  7oz.  lr\drB. 

10.  26  lbs.  9  oz.  6  dre.  6}  grs. 


11.  25  yds.  2  qrs.  1  na.  IJ  In. 

12.  2  cwt.  10  lbs.  14  oz.  11,^  drfl. 

13.  33  bush.  3  pks.  2  qts.  1 J  pts. 

14.  5  wks.  6  days  20  hours  9  min. 

12f|  sec. 
16.  1  lb.  9  oz.  18  dwt.  22  grains, 

16.  3  a.  2  r.  5  per.  11  yds.  8  ft. 

63  in. 

17.  jei2  6s.  2Ad. 

18.  2  cwt.  2  qrs.  6  lbs.  15  02. 

6|g|  drs. 


Exercise  45. 
J.  Twenty-seven    hundredths  ;    forty-three    thonsandthe 


;   seven 
tonrteen 


thousandths ;  six  thousand  nine  hundred  and 
tenths  of  thousandths  ;  eight  thousand  one  hundred  and 
ninety.eix  millionths  ;  Beventy-one  thousand  four  hundred 
and  twenty-three  hundredths  of  millionths. 
Six  and  seven  tenths  ;  ninety-three,  and  forty-two  hundredths ; 
one  hundred  and  forty-seven,  and  one  thousand  three  hun- 
dred and  ninety-four  tenths  of  thousandths ;  two  hundred 
and  seventeen,  and  nine  tenths  of  millionths. 
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ANSWiJBS  TO  TliE  KXKRCISE8. 


S.  Serenty-onc  and  eighty-nine  iiundredthB  of  thoueandfbs :  on« 
hundred  and  sixty-Boven,  ::,nd  one  hundred  and  ninety-lhre* 
thousandths  •  ninety-one,  and  eight  thousand  six  hundred 
and  Beventy-iour  tenths  of  milUoiithB. 

4.  Five  millions  six  hundred  and  seventy -fonr  thousand  three  hun- 
dred and  seventy-eight,  and  nine  hundred  and  fourteen  thoa- 
Band  seven  hundred  and  eiglity-six  billionths  •  seventy -one 
millionB  three  hundred  thousand  four  hundred,  and  sir 
traudred  thoasand  four  hundred  and  seven  trUlionths. 


1.  -09 ;  -0078  ;  •000447. 

2.  -00000700016. 

3.  ■OOOOOOS0200U. 

4.  -0087403. 
&  *700. 


E'^ERCISE  46. 

8.  496719-0011004. 

7.  7691006  ■00001470093a 

8.  1-71717. 

9.  749-2000049. 
10.  72-970704. 


1.  1742-4188. 

2.  1274-0&148. 
8.  1018b-628498. 

4.  w-nas. 


Exercise  4Y 

16.  1027-3383. 

6.  11478-9166. 

7.  161-0993. 

8.  aOlI-84264. 


9.  43-0446714. 

10.  88  88938. 

11.  1610930e. 

12.  536-6&31. 


1,  706-763. 

X  »2  14. 

8.  44  73498. 

4.  ■074a374«. 


1.  72-922: 

3.  11  884. 

8.  4iw-soa 

4.  12742-178 


EXERCISK  48. 

5.  9460  07667164. 

6.  107-9066876. 

7.  4-4082. 

8.  001648096. 


EXKRCIBK  49. 

6.  a-i7«. 

«.  1008. 

7.  80  ^M. 

8.  100U77  6111 


».  877-8881491 

10.  106811806ft. 

11.  -00727628. 

12.  -0003444 


9.  137-28&. 

10.  8-341. 

li.  808. 

u  a-sa*. 


AITSWERB  CO  THB  EXERCISES. 
EXKRCISE   60. 


215 


I    -286714  ;  -4. 

2.  -64  ;  1-8  ;  -7. 

8.  -923076 ;  is  ;  -05. 

4.  -69583  ;  •678947368421052631  ; 

-346938776510  + 
'■'«.-827160493  ; 

-4419551934826883+ 


6.  063;    1550802139037433. 

7.  -544809228039+  ; 
31-5862068965  +  . 

8.  -865853  ;  -61623. 

9.  -8600372449908+  ; 
17-0280154849  + 

10.  12-5294117647058823  ; 
-12499999886093+ 


Exercise  61. 


1.  i;  M;  f. 

2.  /a;  m\  iVr. 

4.  -.%-;  m- 

6.  *Yo^;  mi 


10.  tV^A;  l;ff. 

11.  2^1;   urn- 

12.  467AWo-;   16tW8%. 


1.  lf|. 

2.  9H|. 

3.  Siaaj. 


Exercise  62. 

5.  nm- 


1.  wm- 

8.  453L^iff<r. 
10. 


1.  -32738095. 

2.  -6015625. 

3.  -16449218. 
4-  -31918777. 


Exercise  63. 

5.  -25351239. 

6.  -56018. 

7.  -8479M*5. 

8.  -13637. 


9.  -0379585, 

10.  -2137993. 

11.  -8826025. 

12.  2-7001379. 
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ANSWERS  TO  THE  EXEKCISES. 


ExESCiSE  54. 


1.  28.  lid.  -9136  far. 

2.  5  days  3  min.  28224  sec. 

3.  2  lbs.  1  oz.  6  dra.  672  grs. 

4.  4  fur.  36  per.  3  yds.  6048  in. 

6.  3  r.  26  per.  17  yds.  5  ft. 
124-31808  in. 

6.  2  F.  e.  3  na.  1 14318  in. 

7.  9  hour?  15  ni'in.  62J  bco. 

8.  4  hhds.  1  bar.  13  gale.  2  qtB. 
1-7208  ptB. 


9.  3  r.  13  per.  13  yds.  6  ft.  731  \Ui. 

10.  £9  188.  3id.  -44  far. 

11.  JE21 138.  lOJd.  -828  far. 

12.  9  years  53  days  13  hrs.  68 
mm.  19-92  sec. 

13.  $0-343191. 

14.  17  sq.  yds.  6  ft.  129 -492  In. 

16.  2  tons  IT  cwt.  1  or.  2-88076 
lbs. 

16.  je47  16s.  4Jd.  -049  far. 


Exercise  55. 

1  $2877883-3333 -^ 

6.  .£1628  4e.  IJd. 

8.  $168729. 

2.  13860. 

6.  17103r'i^. 

9.  $117090. 

3.  $78-6425. 

4.  ??s,??x,  ?}e, 

7.  A   12990-45}     and 
B  and  C  each 

10.  $113-64|. 

m,  ?f's- 

$2249-62J. 

11.  DCCIV ;  MCXI 

MXDCOCLXXVI ; 

XXMMMCDLXXIj 

MXCXLMMC( 

JOLXXI. 

i2.  700000004020-00000 

O62C0019. 

13.  22816. 

20.  4yd8.2ft.2-5661n. 

27.  66902. 

14.  12,V. 

21.  Greatest  A    '^^ 

28.  39  lbs.  6  oz.  16^ 

least  )\. 

drs. 

15.  -0002777 -»■ 

la.  274 

22.  2A  yds. 

29.  118-5004002. 

23.  $25206*. 

80.  ,',V. 

"vaii.^' 

24.  002790 do/.; 

31.  $7-088167. 

18.  14791672  In. 

$-119  and  $-107. 
26.  110880. 

32.  8^. 

10.  6fur.28pcr.4yfls 

1  ft.  -024  ill. 

20.  1170,V«. 

EXERCISR  M. 


8.  8'6,  ■042,  0,  0-6,  -703,  6  «. 

4.  13,  6-3,  6  0,  16-867,  20181* 
6768.      . 
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6.  (Jreatest  47  :  79,  le«ict  16  :  33. 

9.  27   187. 

6.  Greatest  H  :  3,  least  264  :  65. 

10.  12  : 1. 

7.  Greatest  176 :  16'4,  least  S  :  -89. 

11.  12  ;  6. 

&  11 :  10. 

12.2048:7246. 

Exercise  61. 

I.  120. 

8.  70. 

15.  80|  days. 

2.  3^',. 

9.  4H. 

16.  24|f  weeks. 

3.  4^. 

10.  «. 

17.  JEIO  17b.  2{fd. 

4.  151} 

11.  9900. 

18.  $35-627. 

6.  161. 

12.  $143-60. 

19.  $20-3903. 

6.  3J. 

13.  J6217  28.  7id. 

20.  $186-30. 

7.  12J. 

14.  $445-80. 

Exercise  68. 

1.  40a.  2  r. 

16.  $2-3626. 

29.  184a.0r.  26HP. 

2.  $6-50. 

16.  $311 -48f. 

30.  je6  138.  7Ad. 

3.  116  men. 

17.  $0-7379. 

31.  2a.  Or.  81f  JiJ  per. 

4.  166J  dayB. 

18.  jei584  Is.  lOIHd- 

32.  $2-648. 

6.  $4  0514. 

19.  $165-0375. 

33.  $8-2776. 

6.  $8936-25. 

20.  254|. 

34.  71A  lbs. 

7.  $3125518. 

21.  $413-2421. 

35.  9  days. 

8.  $12511975. 

22.  $4-4780. 

36.  $104-5627 

9.  $16787-40. 

23.  9| -weeks. 

37.  $811-652. 

10.  $1264-3717. 

24.  108  ft.  7J  In. 

38.  £1  17b.  6»V»V<i. 

t\.  je37  08.  3Ad. 

25.  1005  mik'8  6  fur. 

39.  $1-8214. 

\£  10+  mouths. 

26.  583J  yds 

40.  40H. 

\3.  £291 128.  9JJd, 

27.  53i. 

V4.  $219-77 

1 

28.  $50-46. 

Exercise  59. 

I          !•  ^rji  acres. 

3.  04y"j  reams. 

j    5.  20,',  days. 

1          1.  $712-72x't. 

4.  2Ui  days. 

1    6.  $38-65i?|. 
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7.  252J  ft. 

8.  7  men. 

9.  36  days. 

10.  169x't  cords. 

11.  12  days, 

12.  132  days. 


1.  tfl29-75. 

2.  $2830-83. 
8.  $696211-61. 
4.  £599  198. 

6.  £2906  14a.  S^d. 

6.  £90134  la.  lOJd. 

7.  |199175'92J. 

8.  (26418-40^. 

9.  $1537102^. 
10.  £487  16b.  4id. 


L  -OB  -,  -046. 

2.  -037  ;  -2926. 

a  -062 ;  -082. 

4.  Ill ;  1-47. 

6.  0976 ;  -flSlfl. 
a.  -08 ;  -006. 

7.  -00876 -,  HKeai. 


L  $1644-61«. 
0.  11079  7», 
3.  16-6876. 


13.  136  men. 

14.  llOffll?^ 

15.  6277i  bushels. 
18.  7J5Jr}  acres. 

17.  $235-07iYr- 

18.  19237*  lbs. 


19.  10000  lbs. 

20.  93}|oz. 

21.  1622J5^JJt  yds. 

22.  182,Vf5  acres. 
28.  $6466-25. 

24.  196}  bushels. 


Exercise  60. 

11.  £56622  7s.  3fd. 

12.  £14693 16a.  9AV^ 

13.  $66435161. 

14.  $21064-58^1. 

15.  $42-90i^. 

16.  $4289-83H- 

17.  $1677-76A' 

18.  £46  168.  lOHJd- 

19.  $219-31j{. 

20.  £1640  88.6^. 


Exercise  61. 

8.  -002  ;  09376. 

9.  -162;  -0098. 

10.  1-472 ;  -3612. 

11.  7  ,  n. 

12.  147 ; 

13.  871  ;  220. 

14.  Ill  ;  110-7. 


21.  £24338  4e.  9f  d. 

22.  £10771 4s.  6d. 
,23.  $30807-40. 

24.  £191  14b.  7d. 

25.  $9363-08|H. 

26.  $70-91}f. 

27.  $765-41^. 

28.  £274  108.  md. 

29.  $20964-19M. 

I  Sa  £1749  68.  SUld. 


16.  lOfl ;  -7. 

16.  67*;  8*. 

17.  1| ;  1|. 

18.  -06;  191-7. 

19.  * ;  IS*. 

20.  A  ;  27|. 


EXERCIBE  rt2. 
4.  $624-72. 
6.  17  n.  I  r.  22  per.  1/ 

yda.  7  ft.  26;}  lu 


«.  1  Ral.  2  qts.  If^ 

pU. 
7.  3  IliH  1  «z  3  Jwt 
22:11  itrtL 
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>,     »4  T  ^  \  1  day  27 

mil,, 
9.     {512.,  W^. 
<0.  v«64-74i'. 

11.  ^5-6807. 

12.  ^357-6996. 


I.  f3mfl. 
i.  $71-0o2. 
^.  $162. 
i.  $288'62d95. 

5.  $33  94i. 

6.  $587 -gdi. 


I.  $21-71015. 
I.  $179 -68^. 
i.  $284-80. 
t.  $32-77i. 


U  $676-3328. 

2.  $8575-78. 

3.  $1219-21875. 

4.  $1956-84652. 


1.  $107-14. 

2.  $1057-707. 
8.  $182-656. 
4.  $124-432. 
6.  $10-1235. 
«.  $77-4427i. 


13.  $1114-35;  $1262-93; 

$2154-41;  $668-61; 
$2228-70. 

14.  45-4a.-wheat;  40-86 

a.  grass  ;  38-59  a. 
peas  ;     43- 13  a. 


Exercise  63. 

7.  $11-95. 

8.  $344-4444. 

9.  $85-6768. 

10.  $104-165626. 

11.  $131-11J. 

12.  $374-10. 


Exercise  64. 

6.  $7-55|. 

6.  $140-59*. 

7.  $66-72i. 
1  8.  $714-74. 


Exercise  68. 

5.  $5693-60. 

6.  $1882-3629. 

7.  $5511-81102. 

8.  $5648-80. 


Exercise  66. 

7.  $413-861. 

8.  $4617-291J. 

9.  $4162-744. 

10.  $292-4128. 

11.  $6669-4375. 

12.  $5533  60. 


oata  ;  )8-36  a. 
root  crops ;  40-86 
a.  fallow. 

15.  263^  killed  or 
wounded  ;  80,^ 
taken  prisouera. 


13.  $328-70}. 

14.  $546. 

15.  $136-17. 

16.  $4807-68f. 

17.  $186-26. 
1&  $38-47f 


9.  $186-78). 
10.  $153-094375. 


9.  $683-4375. 
10.  $9797-3563. 


13.  $120-7732=- 

14.  $51-88895^ 

15.  $11-446718:_ 

16.  $169-7214S1„ 
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1  1-04  ;  $-036 ;  |-066. 

2.  $0165. 

3.  10-98. 

4.  (0-355. 


Exercise  67. 

5.  $0-665. 

6.  $0-65. 

7.  $0-266. 

8.  $0-377. 


9.  $0-1966. 

10.  $0-2706. 

11.  $0-10916. 

12.  $015783. 


Exercise  68. 

1.  $885-36. 

7.  $10-7916. 

13.  $381610, 

2.  $81066. 

8.  $21-585801. 

14.  $6-3o026}. 

3.  $88  6908. 

9.  $115-85069J. 

15.  $12-03615. 

4.  $41-694'*i. 

10.  $202-73645i. 

16.  $1356-7606. 

5.  $12'U6295i. 

11.  $514-31488). 

«.  $201-9515. 

12.  $579-915161. 

Exercise  69. 

1.  $225-043. 

6.  $111-0229. 

9.  Am't  =  $8710361 

2.  $209-9815. 

7.  Am't  =  $621-1484. 

Inter.  =$156-1302. 

3.  $.T04  403. 

Inter.  =$121-1484. 

10.  AmH  =  $90C-770a 

4.  $101-9151. 

8.  Am't  =  $477-0074. 

Inter.  =«!«  1704 

6.  $36-8807. 

Inter.  =  $77  0074. 

Exercise  70. 

1.  $12-7273. 

6.  $29-40. 

0.  $fl0-86Rl 

2.  $1-3301. 

6.  $15-3095. 

10.  $8-1879. 

3.  $7-2810. 

7.  $70-1926. 

11.  $9'641«. 

1.  $05-4188. 

8.  $76-8843. 

12.  $77-4308. 

t    |fl-126. 

2.  $11  ao. 


ExziioisK  71. 

8.  $13  40/,. 
4.  $7-625176. 


I  6.  $11-50691 
0;  $0-006|. 
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A'sgain  =$655-714. 


B's     " 

C'8       " 

e.  B's  loss 
C's    » 

8.  First 
Second 
Third 


=  1020. 
=  24-28^ 
=|!542-S2. 
=  361-88. 
=|75-84H. 
=  61-40. 
=  169-75r«,. 


4.  A'fl  Bharez:$1498-60. 
B's  "  =  2622-55. 
C's    "      •-  3371-85. 

5.  $1381  57H  ;  $1973-68, 

$4144-73||. 


Exercise  V2. 

6.  A'b  6hare= 


B's    "      =  1510-ll|i. 


7.  A's 
B's 

C's 


=11837-98,!^. 
=  2573-17H2J. 
=  4588-83AV.. 


8.  A's  loss  =:$5325. 
B'B  "  =  2130. 
C's    "      =  3195. 

9.  |1011-52r?y  ;        $1618-43VW  ; 

and  $2312-04}}?.       ^^ 

10.  A  Biiould  hav3  $6358-17J55i.. 
and  B  $2131-82j!'^V- 


^XKRCISB  TS. 

1.  A's  share=$2031-02|f a            j        B's  share=$342-46fj. 

B's    "      =  2668-97ifi 

C's    "      =  613-69|i. 

i.  A'B  8hare=$633  9e|J. 

D'B    "      =  890-41/,. 

B's    "      —  896-60JS. 

6.  A's  Bhare=$198-50i?. 

C's    "      =:  869-431  J. 

B'B    "      =  389  92|f. 

4.  A'B  sharfl=$772-72r'V. 

C's    "      =  361-564f. 

B'B    "      =  1227-27tV 

7.  A's  8hare=r$2222-222. 

1.  A's  8harer:$44-38||. 

B's    "     =  777-77J. 

B's    "      =  41-09f|. 

8.  A'B  Bhare=$7205-71f. 

C's    "      =34-52^V                           B's    «      =2177-55A 

6.  A's  8hare=|753-42f  J.                        C'b    "     =  316-73}|, 

Exercise  '74. 

1.  $15-67*. 

4.  $028-10.                   1    T.  $282-87. 

2.  $11-57. 

5.  $88-05. 

8.  $37-36*. 

3.  $27 -SO. 

6.  $-28-57i. 
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1.  1322-80. 

2.  $1041  SO. 

3.  $712-908. 


Exercise  16. 
I  4.  $555'94. 
5.  $2413-5975. 
I  6.  $1218-56. 


7.  $5640-264. 

8.  $4668-6636. 


1.  1  timoH. 

2.  6|  " 
8.  10|  " 
«.  »)    " 


EXKRCISK  76. 

1.  9}  per  cent 

3-  23x1  h  per  cent. 

6.  9}if|f  per  cent 

2-  12^AV  per  cent. 

4.  b^rir  per  cent. 

6.  15]^  per  cent. 

Exercise  77. 

1.  $1-4406. 

4.  lOJJ  cts.  per  lb. 

7.  $1330276. 

2.  $261-1627. 

6.  $6636-36. 

8.  $9-1603  per  lOOa 

3.  $6-6179. 

6.  $7-39805. 

Exercise  78 

1.  66  cents. 

4.  $3-61^. 

1.  $3-00. 

2.  364  lbs. 

6.  $6-75,>,. 

8.  202304  quarts. 

3.  67A  yardB. 

6.  $0-072i«. 

Exercise  79. 

I.  £178  liB.  7|d. 

8.  $368-37^. 

14.  $1434  n4-22a 

2.  je365  198.  2|d. 

0.  £204  78.  eid. 

.u.  $-20<i4-"-266. 

8.  £183  7*.  2|d. 

10.  £184  6e.  9d. 

16.  *4106  07116. 

4.  £17  lis.  4,*,d. 

11.  £200  11b.  lUd. 

17.  $786-577|. 

5.  $117S-46|. 

IZ  £18  8a.  Od. 

d.  £rt05  13«.  6d. 

0.  $786-591. 

]&  $144-77804. 

19.  £618  8i*  '<)(d. 

7.  $106900876. 

20.  $2202-2800. 

EXKRC'A*   80. 

6.  4  timet. 

6.  aof   " 

'  7.  18|    " 
I  8.  «f      " 


0.  IStlmM. 

10.  6|. 

n.  70 J. 

12  910. 
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18.  /5. 

20.  1106. 

4ftj's    m.,    or   63fJ 

14.  30ilbB. 

21.  $7600. 

miles  from  whero 

16.   |69. 

22.  $l-31y»,. 

they  started. 

16,  33. 

23.  $3-92J>. 

27.  200  miles. 

17.  7J  days. 

24.  84. 

28.  109ft. 

18.  Syi^dsLyB. 

25.  25}  feet. 

29.  88. 

id.  70  days. 

20.  In  16^  boure  and 

30.  640, 

EXKKCISK   81. 

1.  289. 

8.  2187. 

14.  Mih 

2.  12167. 

9.  256. 

16.  1500625. 

3.  77841. 

10.  19683. 

16.  233966691 

4.  631441. 

11.  343. 

17.  76H. 

6.  1296. 

12.  14641. 

18.  24389. 

(.  3126. 

13.  631441. 

19.  50Jf . 

\  4096. 

20.  69049. 

Exercise  82. 

i    ?6. 

8.  -629. 

14.  20-7304. 

2.  .««. 

9.  27  5. 

15-  h  1,  H,  A. 

3.  i26. 

10.  106-759. 

16.  -7977,  -7278. 

4.  231. 

11.  313-246. 

17.  20-698. 

6.  878. 

12.  2500-929. 

18.  26-095. 

6.  999. 

13.  058-523. 

19.  1062-024. 

7.  -^di. 

20.  462-383. 

Exercise  83. 

1.  82. 

8.  364. 

14.  -971,  -966. 

2.  8/. 

9.  626. 

16.  1,  -464,  -4807. 

3.  24. 

10.  8-82. 

16.  76-36. 

L  63. 

11.  99-7. 

17.  0-316. 

6.  99. 

12.  -971. 

18.  97158. 

e.  125. 

13.  !,  r\,  h  i 

19.  200-92. 

7.  261. 

20.  3  0276. 
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Exercise  84. 

10.  44169. 

11.  $714883. 

12.  17223  lbs.  11  oz. 
2  dwt.  2H  grs. 

13.  i,  h  h  urn- 

14.  6  fur.  28  per.  3 
yds.  2  ft.  24J  In. 

15.  33597  4749. 

16.  $3471-38rVV 


1.  |276-67i{. 

2.  122. 

3.  $117727*. 

4.  29-91. 

6.  $1004-0968. 

7-  i,  -il,  ,'/,•„-,  JH. 
8.  $3-12. 
0.  I  times  8. 

24.  XXVIl ;  CCCXCIII  ;  MVDCC  ;  LXXVMMMCMIV  ; 

MXCXXXVMDCCXVIII. 

25.  2178  -.  85.  i  29.  $3843-54226 ; 

26.  They  have  none.  £613  b,'.  O^d. 

27.  46^  J  hours.  80.  A't  =$954-01488. 

28.  11021  rods.  I         Int. =$154-01488. 
33.  901040000007008-00000009030017. 


17.  $10507-1V,V. 

18.  $391415 -, 
$37-19807. 

19.  30\i  days. 

20.  12-2177. 

21.  1  -wk.  6  days  19 
hours  41  inln. 
32,'j  sec. 

22.  $7910-98i. 

23.  109-708. 


31.  3i,  1|,  and  il  per 

cent. 

32.  79200. 


34.  A's  share, 

=$844-17H. 
B<Bdo.=$719-llH- 
C's  do.  =$906-701)1. 

35.  4]  If  per  cent. 

36.  1  a.  1  r.  33  p«r.  0 
yds.  3  ft.  86  in. 

87.  £800  6k.  e|d.-, 
$78621. 

88.  2  bu.  2  plu.  1  qt. 
Ipt. 

80.  19-26. 

40.  3l\i  mlnutofl. 


41.  78-075. 

42.  8928  a.  3  r.  16  per. 
2  yd.*.  2  ft.  36  in. 

48.  10039J  Inches. 

«•  <H?525J- 

45.  $1144-21}. 

46.  $2604. 

47.  109241])  paces. 

48.  $6801-72)1. 
40.  $302-220|. 
fiO.  0}  days. 
61-  iWV- 

62.  67K?I. 


53.  18480. 
64.  $251-714*. 
66.  40jji  cents. 

66.  $63126. 

67.  A's  share, 

=$70-76}Hf 
B's  "  =$46-67,^W» 
C's  "  =$82-67Hit. 

68.  Ol,*,*,  cents. 

69.  A  and  R  have 
(Mich  $137*.  C  has 
$275,  and  D  $6&a 

60.  0,V  houra  per 
day. 


TIU  XMO. 
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